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98 Human Secreted Proteins 
Field of the Invention 
This invention relates to newly identified polynucleotides and the polypeptides 
encoded by these polynucleotides, uses of such polynucleotides and polypeptides, and 
their production. 

Background of the Invention 

Unlike bacterium, which exist as a single compartment surrounded by a 
membrane, human cells and other eucaryoics are subdivided by membranes into many 
functionally distinct compartments. Each membrane-bounded compartment, or 
oiganelle, contains different proteins essential for the funaion of the organelle. The \ 
cell uses "sorting signals,*' which arc amino acid motifs located within the p rotein,jip 
target proteins to particular cellular organelles. 

One type of sorting signal, called a signal sequence, a signal peptide, or a 
leader sequence, directs a class of proteins to an organelle called the endoplasmic 
reticulum (ER). The ER separates the membrane-bounded proteins from all other, 
types of proteins. Once localized to the ER. both groups of proteins can be further 
directed to another organelle called the Golgi apparatus. Here, the Golgi distributes, 
the proteins to vesicles, including secretory vesicles, the cell membrane, lysosomes, 
and the other organelles. 

Proteins targeted to the ER by a signal sequence can be released into the 
extracellular space as a secreted protein. For example, vesicles containing secreted 
proteins can fiise with the cell membrane and release their contents into the 
extracellular space - a process called cxocytosis. Exocytosis can occur constitutively 
or after receipt of a uiggering signal. In the latter case, the proteins are stored in 
secretory vesicles (or secretory granules) until exocytosis is triggered. Similarly, 
proteins residing on the cell membrane can also be secreted into the extracellular 
space by proteolytic cleavage of a "linker" holding the protein to the membrane. 

Despite the great progress made in recent years, only a small number of genes 
encoding human secreted proteins have been identified. These secreted proteins 
include the commercially valuable human insulin, intcrfcion. Factor VIII, human 
growth hormone, tissue plasminogen activator, and eryihropoeitin. Thus, in light of 
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the per\*asive role of secreted proteins in human physiology, a need exists for 
identifying and characterizing novel human secreted proteins and the genes that 
encode them. This knowledge will allow one to detect, to treat, and to prevent 
medical disorders by using secreted proteins or the genes that encode them. 



Summary of the Invention 
The present invention relates to novel polynucleotides and the encoded 
polypeptides. Moreover, the present invention relates to vectors, host cells, 
antibodies, and recombinant methods for producing the polypeptides and 



» " ^ I ^« »-.*w^*.vj».»>, ij«vi.it\/ixo i^i uci.ck.iiug ulSuruers relaicfl 

to the polypeptides, and therapeutic methods for treating such disorders. The 
invention^further relates to screening methods for identifying binding panners of the 
polypeptides. 



Detailed Description 

DefiniUoiM 

The following defmitions are provided to facilitate understanding of certain 
terms used throughout this specificadon. 

In the present invention, "isolated" refers to material removed from, its original 
environment (e.g.. the natural envimnment if ii is naturally occurring), and thus is 
altered *'by the hand of man" from its natural state. For example, an isolated 
polynucleotide could be part of a vector or a composition of matter, or could be 
contained within a cell, and still be "isolated" because that vector, composition of 
matter, or parucularccll is not the original environment of the polynucleotide. 

In the present invention, a ^secreted" protein refers to diose proteins capable 
of being directed to the ER, secretory vesicles, or the extracellular space as a lesuh of 
a signal sequence, as well as those proteins relea.«!d into the extracellular space 
without necessarily containing a signal sequence. If the secreted protein is released 
into the extracellular space, the secreted protein can undergo extracellular processing 
to produce a "mature" protein. Release into the exu^cllular space can occur by many 
nsechanisms, including exocytosis and proteolytic cleavage. 
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In specific embodiments, the polynucleotides of the invention are less Chan 
300 kb, 200 kb, 100 kb, 50 kb. 15 kb. 10 kb, or 7.5 kb in length. In a further 
cmbodimcni, polynucleotides of the invention comprise at least 15 contiguous 
nucleotides of the coding sequence, but do nor comprise all or a portion of any iniron. 
Id another embodiment, the nucleic acid comprising the coding sequence docs not 
contain coding sequences of a genomic flanking gene (i.e., 5" or 3* to the gene in the 
genome). 

As used herein . a "polynucleotide'* refers to a molecule having a nucleic acid 
sequence contained in SEQ ID NO:X or the cDNA contained within the clone 
deposited with the ATCC. For example, the polynucleotide can contain the 
nucleotide sequence of the ftiU length cDNA sequence, including the 5' and 3' 
untranslated segue^ 

secreted protein coding region, as well as fragments, epitopes, domain.^ and variants 
of the nucleic acid sequence. Moreover, as used herein, a "polypeptide" refeis to a 
15 molecule having the translated amino acid sequence generated from the 
polynucleotide as broadly defmed. 

In the present invention, the full length sequence idenUfied as SEQ ID NO:X 
was often generated by overlapping sequences contained in multiple clones (contig 
analysis). A representative clone containing all or most of the sequence for SEQ ID 
NO:X was deposited with the American Type Culture Collection ( "ATCC"). As 
shown in Tabic K each clone is identified by a cDNA Clone ID (Identifier) and the 
ATCC Deposit Number. The ATCC is located at 10801 Univeniiy Boulevard, 
Manassas, Virginia 201 10-2209. USA. TTie ATCC deposit was made pursuant to the 
terms of the Budapest Treaty on the international recognition of the deposit of 
25 microorganisms for purposes of patent procedure. 

A "polynucleotide" of the present invention also includes those 
polynucleotides capable of hybridizing, under su-ingent hybridization conditions, to 
sequences contained in SEQ ID NO.X, the complement thereof, or the cDNA within 
the clone deposited with the ATCC. "Stringent hybridization condiUons'' refers to an 
overnight incubation at 42^ C in a solution comprising 50% formamide. 5x SSC (750 
mM NaCI, 75 mM sodium citrate), 50 mM sodium phosphate (pH 7.6). 5x Denhardfs 
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solution. 10% dextran sulfate, and 20 ^Lg/mJ denatured, sheared salmon sperm DNA. 
followed by washing the filters in 0. Ix SSC at about 65*'C 

Also contemplated are nucleic acid molecules that hybridize to the 
polynucleotides of the present invention at lower stringency hybridization conditions. 
Changes in the stringency of hybridization and signal detection arc primarily 
accomplished through the manipulation of formamide concentration (lower 
percentages of formamide result in lowered stringency); salt conditions, or 
temperature. For example, lower stringency conditions include an overnight 
incubation at 37°C in a solution comprising 6X SSPE (20X SSPE := 3M NaCI; 0.2M 
NaK^rGj; 0:02rvt EDTA, pH 7.4). 0.5% SDS, 30% tbrmamide, 100 ug/m! salmon . 
sperm blocking DNA; followed by washes at 50°C with IXSSPE, 0. 1% SDS. In ' 
-addldonno achieve even lower siringenay;>^Ttes performed following siringOTt^ ^ 
hybridization can be done at higher salt concentrations (e.g. 5X SSC). 

Note that variations in the above conditions may be accomplished through the 
inclusion and/or substitution of alternate blocking reagents used to suppress 
background in hybridization experiments. Typical blocking reagents include 
Denhardt's reagent, BLOTTO, heparin, denatured salmon sperm DNA. and 
commercially available proprietaty formulations. The inclusion of specific blocking 
reagents may require modification of the hybridization conditions described above, 
due to problems with compatibility. 

Of course, a polynucleotide which hybridizes only to polyA+ sequences (such 
as any 3' terminal poJyA+ tract of a cDNA shown in the sequence listing), or to a 
complementaiy stretch of T (or U) residues, would not be included in the definiuon of 
"polynucleotide," since such a polynucleotide would hybridize to any nucleic acid 
molecule containing a poly (A) stretch or the complement thereof (e.g., practically 
any double-stranded cDNA clone). 

The polynucleotide of the present invention can be composed of any 
polyribonucleodde or polydeoxribonucleotide, which may be unmodified RNA or 
DNA or modified RNA or DNA. For example, polynucleotides can be composed of 
single- and double-suranded DNA. DNA that is a mixture of single- and double- 
stranded regions, single- and double-stranded RNA. and RNA that is mixture of 
single- and double-stranded regions, hybrid molecules comprising DNA and RNA 
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that may be single-stranded or» more typically, doublc-strandcd or a mixture of single- 
and double-stranded regions. In addition, the polynucleotide can be composed of 
10 triple-stranded regions comprising RNA or DN A or both RNA and DNA. A 

polynucleotide may also contain one or more modified bases or DNA or RNA 
5 backbones modified for stabUity or for other reasons. "Modified" bases include, for 
example, iriiylated bases and unusual bases such as inosine. A variety of 
modifications can be made to DNA and RNA; thus, • polynucleotide" embraces 
chemically, enzymatically. or mctabolically modified fonns. 

The polypeptide of,the present invention can be composed of amino acids 
^ 10 joined to each, other by peptide beads or modified peptide bonds, icl peptide 

isosteres. and may contain amino acids other Uian the 20 gene-encoded amino acids.' 

P^^ypeptitles may.bc modified by either natural proccsse^^^ 
positranslational processing, or by chemical modification techniques which are well 
art. Such modifications are well described in basic texts and in more 
15 detailed monographs, as well as in a voluminous research literature. Modifications 
can occur anywhere in a polypeptide, including the peptide backbone, the amino acid 
side-chains and the amino or carboxyl termini. It will be appreciated that the same 
type of modification may be present in the same or varying degrees at several sites in 
a given polypeptide. Also, a given polypeptide may contain many types of 
20 modifications. Polypeptides may be branched . for example, as a result of 
35 ubiquitinauon, and they may be cyclic, with or without branching. Cyclic, branched. 

and branched cyclic polypeptides may result from posttranslation natuial processes or 
may be made by synthetic methods. Modifications include acctylation, acylation. 
ADP-ribosy lation, amidation, covaleni attachment of flavin, covalent attachment of a 
25 heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent 
attachment of a lipid or lipid derivative, covaleni attachment of phosphotidyUnosiiol, 
cross-linking, cyclizadon, disulfide bond formation, demethy lation. formation of 
^ covalent cross-links, formaion of cysteine, formation of pyroglutamate, formylation, 

gamraaK:arboxyIation. glycosylalion. GPI anchor formation, hydroxylation, 
30 iodination. methylation. myristoylation, oxidation, pegylation, proteolytic processing, 
phosphorylation, prcnylation, racemization, .sclcnoylation, sulfation. transfer-RNA 
mediated addition of amino acids to proteins such as arginy lation, and ubiquitination. 
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(See. for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 
2ntiEd..T. E. Creighton. W. H. Freeman and Company, New York (1993); 
POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B. C. 
Johnson. Ed., Academic Press. New Yoik, pgs. i-l2 (1983); Seifter et al., Meth 
Enzymoi 182:626-646 ( 1990); Rattan et aJ., Ann NY Acad Sci 663:48-62 (1992).) 

"SEQ ID NO:X" refers to a polynucleotide sequence while "SEQ ID NO: Y" 
refers to a polypeptide sequence, both sequences identified by an integer specified in 
Table I. 

*' A polypeptide having biological activity" refers to polypeptides exhibiting 

^>..,.^j, tti^^t^ooatujf iiM^iuv^i lu, Oil uuiiviiy ui U pOiypepilOC 01 tflC 

present invention, including mature forms, a<; mea<:ured in a particular biological ' 
assay; with or without dose dependency: In the case where dose dependency docs 
exist, it need not be identical to that of the polypeptide, but rather substantially similar 
to the dose-dependence in a given activity as compared to the polypeptide of the 
present invention (i.e.. the candidate polypeptide will exhibit greater activity or not 
more than about 25-fold less and, preferably, not more tiian about tenfold less 
activity, and most preferably, not more than about tliree-lbld less activity relative to 
the polypeptide of the present inventioc.) 

Polynucleotides and Pol vpeptidesnf the Inventiftii 

FEATURES OF PROTEIN ENCODED BY GENE NO: 1 

The translation product of this gene is a human glycoprotein-associated amino 
acid transporter (See, e.g., Genbank Accession No. emblCAA 10198. II (AJ130718); 
all references available through this accession are hereby incorporated by reference 
herein). Amino acid Uansport across cellular membranes is mediated by multiple 
U^nsportcrs with overlapping specificities. The transport system L, which mediates 
Na+-indepcndcnt exchange of large neutral amino acids, consists of a novel amino 
acid pcrmeasc-related protein (LATl or AmAT-L-lc) which for surface expression 
and function requires formation of disulfide-linked heterodimers with the 
glycosylated heavy chain of the h4F2/CD98 surface antigen, h4F2hc also associates 
with other mammalian light chains, e.g. y+LATl from mouse and human which are 
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approximately 48% idenUcal with LATl and thus belong to the same family of 
glycoprotein-associated amino acid transponeis. 

The novel heterodimers form exchangers which mediate the cellular efflux of 
. cationic amino acids and the Na+.dependcni uptake of large neutral amino acids. 
7:iese transport characteristics and kinetic and pharmacological fingerprints identify 
them as y+L-typc transport systems. mRNA encoding iny+LATl is detectable in most 
adult tissues and expressed at high levels in kidney cortex.and intestine. This indicates 
that the y+LATl-4F2hc heterodimer. besides panicipating in amino acid 
uptake/secretion in many cell types, is the basolatcral amino acid exchanger involved 
in transcpithelial reabsorption of cationic amino acids; hence, its defeci iiiighi be the 
cause of the human genetic disease lysinuric protein intolerance. 

TMgcne encoding ihe disclosed cDNA^s believed to reside on chromosome 
14. Accordingly, ^olynuclcoUdes related to this invention arc useful as a marker in 
linkage analysis for chromosome 14. 

Preferred polypeptides comprise the following amino acid sequence: 
LALYSALFS YSGWDTLN (SEQ ID NO: 237). VTEEIKNPERNLPL (SEQ ID NO: 
238). IGISMPIVT (SEQ ID NO: 239), lYILTNVAYYTVL (SEQ ID NO: 240). SDA 
VAVTFADQ (SEQ ID NO: 241), VALSCFGGLNASI (SEQ ID NO: 242). SRLFFV 
GSREGHLPD (SEQ ID NO: 243). SFSYWFFVGUS (SEQ ID NO: 244). VGQLYLR 
WKEP (SEQ ID NO: 245), RPRPLKLS VFFPIVFC (SEQ ID NO: 246), DTINSLIGI 
(SEQ ID NO: 247). LLAAACICLLTFINCAYVKWGTLVQDIFTYAKVLALT AVI 
VAGIVRLGCJGASTHFENSFEGSSFAVGDIALALYSALFSYSGWDTLNYVTEEI 
KI^RNLPLSIGISMPIVTirV'ILTNVAYYTVLDMRDIlj\SDAVAV^ 
NWlIPI^VALSCFGGLNASIVAASRUT^GSREGHIJ>DAICMIH\^RFr^ 
FNGlMALnrLCVEDIFQLINYYSFSYWFFVGLSIVGQLYLRWKEPDRPRPLKLS 
VFFPIVFCLCnPLVAVPLYSD-riNSUGlAIALSGLPFYFLIIRVPEHKRPLYLRRI 
VGSATRYLQVLCMSVAAEMDLEDGGEMPKQRDPKSN (SEQ ID NO: 249) 
and/or ATALPPKIVGSATRYLQVLCMSVAAEMDLEDGGEMPKQRDPKSN 
(SBQ ID NO: 24S). Polynucleotides encoding these polypepUdes arc also provided. 

Contact of cells with supernatant expressing the product of this gene has been 
shown to increase the permeability of the plasma membrane of THP-1 monocyte cells 
to calcium. Thus, it is likely that the product of this gene is involved in a signal 
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transduciion pathway that is initiated when the product binds a receptor on the surface 
of the plasma membrane of both THP-l monocytes, in addition to other cell-lines or 
tissue cell types. Thus, polynucleotides and polypeptides have uses which include, but 
are not limited to, activating nwnocytes. 

This gene is expressed primarily in endothelial cells and brain, and, to a lesser 
extent, in a wide variety of himian tissues. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell typc(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to. disorders of the neural or.gastrointcsinal systems. Similarly, 
polypeptides and andbodies directed to these polypeptides are usefiil in providing ' 
i^ffiLnolpfil^ probes.for diffcrentialidentification of thc=tissuc(s) or cell type(s). For 
a number of disorders of die above tissues or cells, particularly of the circulation 
system or central nervous system, expression of this gene at significantly higher or 
lower levels is routinely detected in certain tissues or cell types (e.g., neural, 
gastrointestinal, cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, 
plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, relative to the stondard gene expression 
level, i.e.. the expression level in healdiy tissue or bodily fluid from an individual not 
having the disorder. 

Preferred polypeptides of the present inveiition comprise immunogenic 
epitopes shown in SEQ ID NO: 124 as residues: CjIu-102 to Asn-1 10, Aig-256 to 
Lcu-266. Pro-3 16 to Trp-328, Pk)-33 I to Arg-336. Met-350 to GIy-358. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue disuibuiion in brain combined with its homology to a amino acid 
transporter and biological activity of increasing ion flux in monocytes indicates 
polynucleotides and polypeptides conesponding to this gene arc useful for the 
detection, tireabnisnt, and/or preventitm of neurodegenerative disease states, behavioral 
disorders, or inflammatory conditions. Representative uses arc described in (he 
"Regeneration" and 'Hyperproliferaiive Disorders" sections below, in Example 1 1, 
15, and 18, and elsewhere herein. Briefly, the uses include, but are not limited to the 
detection, treatment, and/or prevention of Alzheimer's Disease, Parkinson's Disease, 
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Huntington's Disease, Toureiie Syndrome, meningitis* encephalitis, dcmyelinating 
diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 
cord injuries, ischemia and infarction, aneurysms, hemotihages, schizophrenia, 
mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabilities, ALS. psychoses, autism, and altered behaviors, including 
disotders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of the brain indicates it plays a role in 
normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuroiial uiffcrcntiation or 
survival Furthermore, the protein may also be used to determine biological activity, 
=lo,raise.antibodies, as tissue markers, to isolate cognate ligands or receptors, 16 ^ 
identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO: 1 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the .«x:opc of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
mare polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 1550 of SEQ ID NO: 1 1, b is an 
integer of 15 to 1564. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 11, and where b is grcaer than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 2 

The gene encoding Uic disclosed cDNA is believed to reside on the X 

chromosome. Accordingly, polynucleotides related to this invention arc useful as a 

marker in linkage analysis for the X chromosome. 

Preferred polypeptides of the invention comprise the following amino acid 

sequence: 
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AARGSGVRDPLEEAyCPFSDLQLHAGRTTALFKAVRQGHLSLQRLLLSFVCL 
CPAPRGGAYRGRQASLSCGGLHPVRASRLLCLPKQAWAMAGAPPPVSLPPCS 
LISDCCASNQROS VG (SEQ ID NO: 250). Polynucleotides encoding tiiese 
polypeptides are also provided. 

This gene is expressed primarily in cord blood cells, and. to a lesser extent, in 
frontal lobe of ihe brain. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and fpr diagnosis of diseases and condiUons which include, but are 
not hnuied to, de vcSopinemal, icpruducii ve, hematopoietic or neural disorders. 
Similarly, polypeptides and antibodies directed lo these polypeptides are useful in' 
-providing immunoiogicai probes fordiffereatial identification of the tissuc(5) or cell 
lype(s). For a number of disorders of the above tissues or cells, particularly of the 
immune and central nervous systems, expression of this gene at sigaificantly higher or 
lower levels is routinely detected in certain tissues or cell types (e.g., immune, 
developmental, or cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
amniotic fluid, scrum, plasma, urine, synovial fluid and spinal fluid) or another tissue 
or cell sample taken from an individual having .such a disorder, relative to the 
standard gene expression level. i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

Pncfeired polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 125 as residues: His-56 to Gln-65. Leu-gO to Ile-85. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in cord blood cells indicates polynucleotides and 
polypeptides corresponding to this gene are useful for the treatment and diagnosis of 
hematopoietic related disorders such as anemia, pancytopenia, leukopenia, 
thrombocytopenia or leukemia since sUomal cells are important in the production of 
cells of hematopoietic lineages. Representative uses are described in the "Immune 
Activity" and "infectious disease" sections below, in Example I L 13. 14. 16. 18. 19, 
20. and 27. and elsewhere herein. Briefly, the uses include bone marrow cell ex-vivo 
culuire, bone marrow transplantation, bone marrow reconstitution, radiotherapy or 
chemotherapy of neoplasia. 
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The gene product may also be involved in lymphopoiesis, therefore, it can be 
used in immune disorders such as infection, inflammation, allergy, immunodeficiency 
etc. In addition, this gene product may have commwcial utility in the expansion of 
stem cells and committed progenitors of various blood lineages, and in the 
differentiation and/or proliferation of various cell types. AUernativcly, 
polynucleotides and polypeptides corresponding to this gene arc useful for the 
diagnosis and treatment of cancer and other proliferative disorders. Expression within 
embryonic tissue and other cellular sources marked by proliferating cells indicates 
that diis protein may play a role in the regulation of cellular division. Similarly, 
ftmhryonic development also involves decisions involving ceil differentiation and/or 
apoptosis in pattern formation. Thus, this protein may also be involved in apoptosis or 
tissue differentiation and could again be uscful in cahcfer tiier^/ Furthermore, the ^ 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nuiritionai supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO: 12 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1743ofSEQ IDNO:l2, b is an 
integer of 15 to 1757, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID N0:12, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 3 

This gene is expressed primarily in human T cdl lyn^homas. 
Therefore, polynucleotides and polypeptides of the invention are useful as 

reagents for differential identification of the tissue(s) or cell lype(s) present in a 
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biologicaJ sample and for diagnosis of diseases and conditions which include, but are 
not limited to. T cell lymphoma, immunodeficiencies, in addition to olhcr immune 
system disorders. Similarly, polypeptides aad antibodies directed to these 
polypeptides are useful in providing iimnunological probes for differential 
identificaiion of the lissue(s) or cell type(s). For a number of disorders of the above 
tissues or ceils, panicularly of the immune system, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., immune, or cancerous and wounded tissues) or bodily fluids (e.g,, lymph, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an iRdividual having such a dUsordcf, iciaiivt: io Ibe standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an ' 
individual not having the disorderr — — = 

Prefenred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 126 as residues: Met-1 to Phc-10, Polynucleoddes 
encoding said polypeptides are also provided. 

The tissue distribution in human T cell lymphomas indicates polynucleotides 
and polypeptides corresponding to this gene are useful for the diagnosis and treatment 
of a variety of inunune system disorders. Representative uses are described in die 
"Immune Activity" and "infectious disease" sections below, in Example 1 1, 13, 14, 
16, 18. 19, 20, and 27, and elsewhere herein. Briefly, the expression of this gene 
product indicates a role in regulating the proliferation; survival; differentiation; and/or 
activation of hematopoietic cell lineages, including blood stem cells. This gene 
product is involved in die regulation of cytokine production, antigen presentation, or 
other processes suggesting a usefiilness in the treatment of cancer (e.g., by boosting 
inmiunc responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune ftinctions. Therefore it is also used as an agent for 
immunological disorders including arthritis, astfjma, immunodencicncy diseases such 
as AIDS, leukemia, rheumatoid aithritis, granulomalou's Disease, inflammatoiy 
bowel disease, sep.sis. acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
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disorders, such as autoimmune infertility, lense tissue injury, demyelinaiion, systemic 
lupus erythcmatosis, drug induced hemolyiic aneniia, rheumatoid arthrius, Sjogren's 
Disease, scleioderma and tissues. Moreover, the protein may represent a secreted 
factor that influences the differentiation or behavior of other blood cells, or that 
recruits hematopoietic cells to sites of injury. In addition, this gene product may have 
commercial utility in the expansion of stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or proliferation of various cell 
types. Furthermore, the protein may also be used to determine biological activity, 
raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify 
agcnis ihai modu i ace i heir interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show ' 
^ utility as a tumor marker and/w i^ffihotherapy targets for tKbWcTisted tissues. 
Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 13 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1 359 of SEQ ID NO: 13, b is an 
integer of 15 to 1373, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 3, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 4 

The protein product of this done shares sequence homology with the C- 
teminus of a human N-acetylglucosamine-phosphate mutase (See, e.g.. Genbank 
Accession No. gblA AC72409.il (AF102265); all references available through this 
accession are hereby incorporated by reference herein.) Hofraann, el al. (Eur. J. 
Biochem. 221:741-747 (1994)) studied the N-acctylglucosamine-phosphatc mutase of 
Saccharomyces cerevisiae and showed it to he e.s.i;ential for viabDity. A S. cercvisiae 
agml deletion mutant progressed dirough only approximately five cell cycles to form 
a string' of undivided cells with an abnormal cell morphology resembling 
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glucosamine auxotrophic mutants. Expression of the AGMl gene on a muili-copy 
plasmid led to a significantly increased N-acetylgiucosamine-phosphate miuase 
activity. Unlike over-expression of the S. cercvisiac AGMl gene in a 
phosphoglucomuiase (pgm I deUa/pgml delta) double deletion mutant which could 
restore phospKoglucomutase activity, over-expression of the PGM2 gene encoding the 
major i.soerizyirie of phosphoglucomuiase did not increase N-acetylglucosamine- 
phosphate-mutase activity and did not restore growth of agml deletion mutant cells. 
These observations indicate that the different hexosephosphate mutases of S. 
cerevisiae have partially overlapping substrate specificities biit. nevertheless, distinct 
physiological functions. The human ^^acc^y^gIuCosa^u^.e-pho5p^Iaic-mutasc is 
expected to share at least some biological aaivities with the Agm 1 protein. 
. =_ Preferred polypeptide fragments ofthe invention comprise the following 
amino acid sequences: LSKAFLDSPNIU.LAVEMNTDHLRLTVPNGIGALKLRXM 
EHYFSQGLSVQLFNDGSKGKU^HLCGADFVKSHQKPPQGMEIKSNERCCSFD 
GDADRTVYYYHDADGHFHLIDGDKIATUSSFLKJELLVEIGESLNIGVVQTAYA 
NGSSTRYLEEVMKVPVYCTKTGVKHLHHKAQEFDIGVYFEANGHGTALFST 
AVEMKIKQSAEQLEDKKRKAAKMLENIIDLFNQAAGDAISDMLVIEAILALK 
GLTVQQWDAl.YTDLPmQLKVQVADRRVISTrXAERQAVTPPGLQEAINDL 
VKKYKLSRAFVRPSGTEDVVRVYAEADSQESADHLAHEVSLAVFQLAGGIGE 
RPQPGF (SEQ ID NO: 251), LSKAFLDSPNRLLAVEMNTDHLRLTV (SEQ ID 
NO: 2521 PNGIGALKXRXMEHYFSQGLSVQLFNDG (SEQ ID NO: 253), SKGKL 
NHLCGADFVKSHQKPPQGMEIKS (SEQ ID NO: 254), NERCCSFDGDADRIV 
YYYHDADGHFHU (SEQ ID NO: 255). DGDKIATLISSFLKELLVEIGESLNIGV 
(SEQ ID NO: 256), VQTAYANGSSTRYLEEVMKVPVYCTKTG (SEQ ID NO: 
257). VKHLHHKAQEFDIGVYFEANGHGTALFS (SEQ ID NO: 258). TAVEMK 
IKQSAEQLEDKKRKAAKMLENI (SEQ ID NO: 259), IDLFNQAAGDAISDM 
LVIEAILALKGLT (SEQ ID NO: 260), VQQWDALYTDLPNRQLKVQVADRR 
VIST (SEQ ID NO: 261). TXAERQAVTPPGLQEAINDLVKKYKLSR (SEQ ID 
NO: 262). AFVRPSGTEDWRVYAEADSQESA (SEQ ID NO: 263), and/or DH 
LAHEVSLA VFQLACCIGERPQPGF (SEQ ID NO: 264). Polynucleotides encoding 
these polypeptide.s arc also provided. 
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The gene encoding the disclosed cDNA is believed to reside on chromosome 
6. Accordingly, polynucleotides related to this invention arc useful as a marker in 
linkage analysis for chromosome 6. 

This gene is expressed primarily in fetal brain, and, to a lesser extent, in a 
wide variety of human tissues. 

Thcrcfore, polynucleotides and polypeptides of the inveniion are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, developmental disorders, particularly of the central nervous system. 
Similarly, nolynpntides and antibodies directed to these polypepiifc arc useful in 
providing immunological probes for differential identification of the tissue(s) or cell ' 
type(s).-For a number of disorders of the above tissues or cells, particularly of the 
central and peripheral nervous system, expression of diis gene at significantly higher 
or lower levels is routinely delected in certain tissues or cell types (e.g., neural, or 
cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

Preferred polypeptides of ihe present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 127 as residues: Asn-36 to Lys-42, Lys-53 to ain-60. 
nc-64 to Ala-77. Ala-128 toTyr-135, Lys-184 to Ala- 199, Uu-245 to Leu-250. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution of N-acetylglucosamine-phosphate mutase in fetal 
brain indicates polynucleotides and polypeptides corresponding to this gene are useful 
for the detection, treatment, and/or prevention of neurodegenerative disease slates, 
behavioral disorders, or inflammator>' conditions. Representative uses are described in 
the "Regeneration" and "Hypcrproliferativc Disorders" sections below, in Exaiiq)ie 
11,15. and 18, and elsewhere hcreiiL Briefly, the uses include, but aixi not limited to 
ihe detection, ireaunent, and/or prevention of Alzheimer's Dbease. Parkinson's 
Disease, Huntington's Disease, Touretie Syndrome, meningitis, encephalitis, 
demyelinating diseases, peripheral neuropathies, neoplasia, trauma, congenital 
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malformations, spinal cord injuries, ischemia and infarction, aneuiysms, hemorrhages, 
schizophrenia, mania, dementia, paranoia, obsessive compulsive disorder, depression, 
panic disorder, learning disabilities, ALS. psychoses, autism, and altered behaviore, 
including disoiders in feeding, sleep patterns, balance, and perception. In addition, 
e.evatcd expression of this gene product in regions of the brain indicates it plays a 
role in normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Furthermore, the {>rotein may also be used to determine biological activity, 
to raise antibodies, as tissue markers, to isoiatc cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutritional ' 
suppiemenCf Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ E) NO: 14 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucieulides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbeisome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 3726 of SEQ ID N0:14, b is an 
integer of 15 to 3740, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 14. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 5 

This gene is expressed primarily in human stomach and stomach tumor cells. 

Therefore, polynucleotides and polypeptides of die invention are useful as 
reagents for differential identification of the tissue(s) or cell lypc(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, disorders of the gastrointestinal system, panicularly cancer or ulcers of 
stomach ussue. Similarly, polypeptides and antibodies directed to these polypeptides 
are useful in providing immunological probes for differential identification of the 



wo 00/06698 



17 



PCTAiS99/17130 



tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the digestive system, expression of this gene at significantly higher or 
lower levels is routinely detected in cenain tissues or cell types (e.g.. gastrointestinal, 
or cancerous and wounded tissues) or bodily fluids (e.g.. bile, lymph, senim, plasma, 
urine, synovial fluid and spinal fluid) or anodier tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

The tissue distribution in tumors of the stomach indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for diagnosis, ticatiiieni and 
intervention of these tumors, in addidon to other tumors where expression has been 
indicated. Additionally, the protein product of this gene may play a role in die normal 
function of the stomach and/or digestive system. Furdiermorc, the protein may also be 
used to deieimine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate ligands or receptors, to idoitify agents diat modulate their interactions, in 
addition to its use as a nutritional supplement. Protein, as well as, antibodies directed 
against the protein naay show utility as a tumor marker and/oi immunotherapy targets 
for the above listed tissues. 

Many polynucleotide sequences, such as EST .sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 15 and may have been publicly available prior to conception of 
the priesent invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the pre.<;ent invention. To list eveiy related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 1 1 82 of SEQ ID NO: 1 5, b is an 
integer of 15 to 1 1 96, where both a and b conespond to the positions of nucleotide 
residues shown in SEQ ID NO: 15, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENK NO: 6 

Preferred polypeptides of the invention comprise the following amino acid 
sequences: 
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FEIALPRESNITVLIKLGTPTLLAKPCVlVISKRHITNlLSIKSGERrVl^ 
^mFVIEIQKNIDCMSGPCPFGEVQLQPSTSLLPTU^^RTFIWDVK^ 
FSIPRLRQIGPGESCPDGVTHSISGRIDATVVRIGTFCSNGTVSRIKM (SEQ ID 
NO: 266), and/or GTRAAPGLGAWGRRSPPSFSPPRPRRPGVMAGLNCGVSIAL 
5 LGVLLLGAARLPRGAEAFEIALPRESNITVLrKLGTPTLLAKPCYIVISKRHITM 
LSIKSGERIVrTFSCQSPENHFVIEIQKNIDCMSGPCPFGEVQLQPSTSLLPTLNR 
TFIWDVKAHKSIGLELQFSIPRLRQIGPGESCPDGVTHSISGRIDATVVRIGTFC 
SNGTVSRIKMQFGVKMALHLPWFHPRNVSGFSIANRSSIKRLOIESVFEGEGS 
ATLMSANYPEGFPED)p^TWQFWPAHLRASVSFLNFNLSNCERKEERVEYY 
10 IPGSTTNTEVFKXEDKQPGNMA-GNFNLSLQGCDQDAQSPGajRLQFQVLV^^ 
PQNESNKIYVVDLSNERAMSLTIEPRPVKQSRKFVPGCFVCLESRTCSSNLTLT 
SGSKHKISFLCDDLTRLWMNVEKP (SEQ ID NO: 265)rPolynuclcotidcs encoding 
these polypeptides arc also provided. 

This gene is expressed primarily in placenta, and to a lesser extent in. prostate 
15 and ovary. 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
leagents for differential identification of the tissue(s) or ceU type(s) present in a 
biological sample and for diagnosis of diseases and conditions v4iich include, but are 
no! limited to, male and female infertility, and associated disorders of the 
reproductive system. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing inmiunoiogical probes for differential 
identification of the iissue(s) or cell type(s). For a number of disorder of the above 
tissues or cells, particularly of the rcproducdve system, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., reproductive, or cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
anmioiic fluid, seminal fluid, serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disoider, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disoider. 

The tissue distribution of this gene in the prostate, placenta and ovary 
indicates that polynucleotides and polypeptides corresponding to this gene are useful 
for trcauncnt, prevcnuon, and/or diagnosis of male or female infertility, endocrine 
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disorders, fetai deficiencies, ovarian failure, amenorrhea, ovarian cancer, benign 
prostate hyperplasia and prostate cancer. Similarly, the tissue distribution indicates 
that polynucleotides and polypeptides coiresponding to this gene arc useful for the 
diagnosis and treatment of cancer and other proliferative disorders. Expression within 
placental tissue and other cellular sources marked by prolifemting cells indicates that 
this protein may play a role in the regulation of cellular division. Similarly, embryonic 
development also involves decisions involving cell differentiation and/or apoptosis in 
pattern formation. Thus, this protein may also be involved in apoptosis or tissue 
differentiation and could again be useful in cancer therapy. Furthermoie, the protein 
may also he used to detennine bioJogic;iI act;vit>-, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their' 
interactions, in addition to its use as a nutritional supplemenirProtciri,^as^ well as~ 
antibodies directed against the protein niay show utility as a tumor marker and/or 
immunuiherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 16 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the pre.<;ent invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 2195 of SEQ ID N0:16, b is an 
integer of 15 to 2209, where both a and b coirespond to the positions of nucleotide 
residues shown in SEQ ID NO: 16. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED B V GENE NO: 7 

The translation product of this gene shares homology with the human and rat 
HNK-l sulfotransfciase protein (Sec, c.g.. Gcnbank Accession Nos. gblAAB88123.II 
(AP022729) and gil292l306lgblAACO4707.ll (AF033827); all lefeiences available 
through these accessions are hereby Incorporated herein by reference.) Ong E, et al. (J 
Biol Chem. 273(9):5 190-5 (1998)) have characterized the human HNK-l 
sulfotransfcrase, and show that it is involved in the synthesis of the HNK-l 
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carbohydrate epitope which is expressed on various adhesion molecules in the 
nervous system and on iniraune cells (e.g.. natural killer cells) and is suggested to 
play a role in cell-cell and cell-substrauim interactions. Based on the sequence 
similarity, the translation product of this gene is expected to share at least some 
biological activities with HNK-1 sulfotransferase proteins. Such activities arc known 
in the art, some of which are described elsewhere herein, or in, for example, Bakker, 
ei al.. J Biol Chcm. 272:29942-6 (1997). incorporated herein by reference. Based on 
sequence .similarity between sulfotransferases, a consensus sequence for the active 
site was developed (Ong, ct al., supra). The consensus pattern is as follows: 
xxRPDzzzz, where x renresenis hydrophobic amino acid residues and z represeuis 
any amino acid residue. Therefore. 

-=^P«fenedxpolypeptides of the invention comprise the following amino acid^^ " 
sequences: FVRDPFVRL (SEQ ID NO: 267), FLFVRDPFVRLIS (SEQ ID NO: 
268), FLFVRDPFVRLIS AF (SEQ ID NO: 269), and/or YLHTSFSRPHTGPPLPTPG 
PDRDRELTADSDVDEFLDKFLSAGVKQSDLPRKETEQPPAPGSMEENVRGY 
DWSPRDARRSPDQGRQQAERRSVLRGFCANSSLAFPTKERAFDDIPNSELSHL 
IVDDRHGAIYCYVPKVACTNWKRVMIVLSGSLLHRGAPYRDPLRIPREHVH 
NA5AHLTFNKIWRRYGia-SRHLMKViaKKYTKFLFVRDPFVRLISAFRSK 
FELENEEFYRKFAVPMLRLYANHTSLPASAREAFRAGLKVSFANHQYLLDPH 
TEKLAPFNEHWRQVYRLCHPCQIDYDFVGKLETLDEDAAQLLQLLQVDRQ 
LRFPPSYRNRTASSWEEDWFAKIPLAWRQQLYKLYEADFVLFGYPKPENLL 
RD (SEQ ID NO: 270). Polynucleotides encoding these polypeptides ate also 
provided. 

Further preferred are the sulfotransferase active site polypeptides listed above, 
and at least 5, 10, 15, 20, 25, 30, 50, or 75 additional contiguous amino acid residues 
of the sequence referenced in Table I for this gene. The addidonal contiguous amino 
acid residues is N-terminal or C- terminal to the sulfotransferase active site 
polypeptides. Alternatively, the additional contiguous amino acid residues is both N- 
terminal and C-termioal to the sulfotransferase active site polypeptides, wherein the 
total N- and C-terminal contiguous amino acid residues equal the specified number. 
The above preferred polypeptide domains arc characteristic of a signature specific to 
sulfotransferase proteins. The nucleotides sequence of this gene was found to be 
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homologous to the human hypoxanthine guanine phosphoribosyl transferase 2 cDNA 
which is know to be involved in the purine salvage pathway resulting in the 
maintainance of homeoscatic levels of uric acid (See Genbank Accession No.T30127). 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
7. Accordingly, polynucleotides related to this invention arc useful as a marker in 
linkage analysis for chroniosome 7. 

This gene is expressed to a very high level in HL-60 myelogenous leukemia 
cell lines, and to a lesser extent, in most cell types of the immune system. 

Thercfore. polynucleotides and polypeptides of die invention are useful as 
reagents for differential ider.tificaticr. cf the tissuc(3) or cell typc(5) present in a 
biological sample and for diagnosis of diseases and conditions which include, bur are 
not limited to, immune, my elopoiesisr and metabolic disorders: Sinoilarly,^ ^ ^ 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differenUal idendfication of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the immune and 
hematopoietic systems, expression of diis gene at significantly higher or lower levels 
is routinely detected in certain tissues or cell types (e.g., immune, metabolic, or 
cancerous and wounded tissues) or bodily Huids (e.g., lymph, serum, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

Preferred polypeptides of the present invention comprise inmiunogenic 
epitopes shown in SEQ ID NO: 130 as residues: Ser-39 to Gly-46, Uu-49 to Ala-62, 
Lys-79 to Ala-93. Gly-95 to Asp-105, Ser-107 to Val- 127, Gly-193 to Uu-200, Lys- 
218 to Ser-227, Lys-234 to Thr-239. Pro-366 to Asp-379, Pro-406 to Asp-414. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in HL-60 myelogenous leukemia cell lines and 
homology to HNK-l sulfotransfcrase proteins indicates that polynucleotides and 
polypeptides corresponding to this gene are uscftil for the diagnosis, prevention 
and/or treatment of a variety of immune system disorders, including but not limited 
to. those involving the HNK- 1 carbohydrate cpiiopc, (e.g. HNK-I as an auto-antigen 
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in peripheral demyelinative oeuropathy). Representative uses are described in the 
"immune Activity" and "infectious disease" sections below, in Example 11, 13. 14, 
16. 18. 19. 20. and 27. and elsewhere herein. Briefly, expression of this gene product 
in tonsils indicates a role in regulating the proliferation; survival; differentiation; 
and/or activation of hematopoietic cell lineages, including blood stem cells. This gene 
product is involved in the regulation of cytokine production, antigen presentation, or 
Other processes suggesting a usefulness in the treatment of cancer (e.g.. by boosting 
immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Tiiciefore ii is also used as an agent tor 
immunological disorders including ardiritis. asthma, immunodeficiency diseases sudh 
^as AIDS, leukemia, rheumatoid arthritis, granulbmatou's Disease, infiranatory ^ 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-hosl diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination, systemic 
lupus erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, scleroderma and tissues. Moreover, the protein may represent a secreted 
factor that influences the differentiation or behavior of other hlood cells, or that 
recruits hematopoietic cells to sites of injury. In addition, this gene product may have 
commercial utility in the expansion of stem cells and conuniiied progenitois of 
various blood lineages, and in the differentiation and/or proliferation ol various cell 
types. Alternatively, the homology to a conserved purine metabolism protein may 
suggest that polynucleotides and polypeptides corresponding to this gpne arc useful 
for the diagnosis, prevention, and/or U^eaiinent of various metabolic disorders such as 
Tay-Sach's Disease, phenylkenonuria, galactosemia, porphyrias, Hurler's syndrome, 
and various urogenital disorders related to metabolic conditions, particularly Lesch- 
Nyhan syndrome. Furthermore, the protein may also be used to determine biological 
activity, to raise antibodies, as tissue markers, to Isolate cognate ligands or receptors, 
to identify agents that nnodulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as. antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of those sequences arc 
related to SEQ ID NO: 17 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides ate speciflcally 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1760 of SEQ ID NO: 1 7, b is an 
integer of 15 to 1774, where both a and b correspond to the positions of nucleotide 

i' 

residues shown in SEQ ID N0:17, and where b is greater than or equul to a+ 14. 

FE4i;UR£S OF PROTEIN ENCODED BY GENE NO: 8 

When tested against Jurkat T-ccI! lines, supcmatants removed from cells 
containing this gene acuvated the gamma activating sequence (GAS) promoter 
element. GAS is a promoier element found upstream of many genes which are 
involved in the Jak-STAT pathway, a large, signal transduction pathway involved in 
the differentiation and proliferation of cells. Thctcforc, activation of the Jak-STAT 
pathway, reflected by the binding of the GAS element, can be used to indicate 
proteins involved in the proliferation and differentiation of cells. Thus, it is likely that 
this gene activates T-cells Ihrough the Jak-STAT signal transduction pathway. 

In a specific embodiment, polypeptides comprising (he amino acid sequence 
of the open reading frame upstream of the.prcdicted signal peptide are contemplated 
by the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: KLVRLQVPVRNSRVDPRVRSKIGSRRWMLQLI 
MQLGSVLLTRCPFWGCFSQLMLYAERAEARRKPDIPVPYLYFDMGAAVLCA 
SFMSFGVKRRWFALGAALQLAISTYAAYIGGYVHYGDWLKVRMYSRTVAII 
GGFLVLASGAGELYRRKPRSRSLQSTGQVFLGIYLICVAYSLQHSKEDRLA 
YLNHLPGGELMIQLFFVLYGIljU-AFLSGYYVTLAAQILAVU-PPVMLi-I^ 
NVAYWHNTRRVEFWNQMKLLGESVGIFGTAVILATDG (SEQ ID NO: 271). 

A preferred polypeptide fragment of the invention comprises the following 
amino acid sequence: MQLGSVLLTRCPFWGCFSQLMLYAERAEARRKPDIPVP 
YLYFDMGAAVLCASFMSFGVKRRWFALGAALQLAISTYAAYIGGYVHYGD 
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WLKVRMYSRTVADGGFLVLASGAGELYRRKPRSRSLQSTGQVFLCrYLICVA 
YSLQHSKEDRLAYLNHLPGGEU^QLFI^YGILAPGLSVRLLRDPRCPDPGC 
TAAPCHAAH (SEQ ID NO: 272). Polynucleotides encoding these polypeptides are 
also provided. 

The gene encoding the disclosed cDNA is believed (o reside on chromosome 
17. Accordingly, polynucleoiides related to this invention are useful as a marker in 
linkage analysis for chromosome 17. 

Tlii.s gene is expressed primarily in endometrial tumors, and to a lesser extent, 
in T-ceils, pituitary and to a certain extent in most cell types. 

Therefore, poiynucleotides and polypeptides of the invention are useftjl as 
reagents for differcniiaJ identification of the tissue(s) or cell type(s) present in a ' 
htol^ical sample and for di^ncsis of disias^ and conditions whichTnclude. but^ 
not limited to, female reproductive, immune, or endocrine disorders. Similarly, 
polypeptides and anitt>odies directed to these polypeptides are usefiil in providing 
immunological probes for differential identification of the tissue(R) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the reproductive 
and/or iimnune systems expression of this gene at significantly higher or lower levels 
is routinely detected in certain tissues or cell types (e.g., immune, reproductive, or 
canceroas and wounded tissues) or bodily fluids (e.g., amniotic fluid, lymph, serum, 
plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. 

Pieferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 1 3 1 as residues: Ala-27 to Asp-34. Tyr-1 16 to Leu- 
125. Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution predominantly in the endometrium indicates that 
polynucleotides and polypeptides corresponding to this gene arc useful for the 
detection, treatment, and/or prevention of a range of immune and/or reproductive 
disorders including endomeiriosis. endometritis, and endometrioma. Similarly, the 
tissue distribution in T-cells and the ability of supematants expressing this gene to 
stimulate the GAS promoter element in T-cells indicates polynucleotides and 
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polypeptides corresponding to ihis gene are useful for the diagnosis and trcatmcni of a 
variety of immune system disorders. Representative uses are described in the 
"Immune Acdviiy" and "infectious disease" sections below, in Example 11, 13, 14, 
16. 18, 19, 20. and 27, and elsewhere herein. Briefly, the expression of this gene 
product indicates a role in regulating the proliferation; survival: differentiation; and/or 
activation of hematopoietic cell lineages, including blood stem cells. This gene 
product is involved in the regulation of cytokine production, antigen presentation, or 
other processes suggesting a usefulness in the treatment of cancer (e.g., by boosting 
immune responses). 

i 

f ~-^t'*wk/jwi* ill wwAt.i i^uipii^^ju witgiji. iiic iiaiui<u gciic 

product is involved in immune functions. Therefore it is also used as an agent for' 
-Immunological disorders-including arthritis, asthmarinmiunodeficicncy diseases such 
as AIDS, leukemia, rheumatoid arthritis, gcanulomatou's Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, ncutrophUia, psoriasis, hypersensitivities, 
such as T-ceU mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-vcrsus-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility. Icnsc tissue injury, demyelination, systemic 
lupus erythemaiosis. drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, scleroderma and tissues. Moreover, the protein may represent a secreted 
factor that influences the differenUation or behavior of other blood cells, or that 
recruits hematopoietic cells to sites of injury. In addition, this gene product may have 
commercial utility in the expansion of stem cells and committed progenitore of 
various blood lineages, and in the differentiation and/or proliferation of various cell 
types. Alternatively, the tissue distribution in pituitary indicates polynucleotides and 
polypcpUdes corresponding to Uiis gene are useful for the detection, ireanneni, and/or 
prevendon of various endcKrine disorders and cancers. Representative ases are 
described in the "Biological Activity", "Hypciproliferaiive Disorders and "Binding 
Activity- sections bclovif. in Example 1 1. 17, 18, 19. 20 and 27. and elsewhere herein. 
Briefly, the protein can be used for the detection, treatment, and/or prevention of the 
Addison's Disease, Cushing's Syndrome, and disorders and/or cancers of the pancreas 
(e.g., diabetes melliius), adrenal cortex, ovaries, pituitary (e.g.. hyper-, 
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hypopituitarism), thyroid (e.g., hyper-, hypothyroidism), parathyroid (e,g.. hypcr- 
Jiypoparathyroidism), hypothallamus, and testes. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO: 1 8 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention ate one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b. where a is any integer between I rn i fifiO of SEQ !D NO: !8, b is an 
integer of 15 to 1674, where both a and b correspond to the positions of nucleotide ' 
^rcsidues^shown in SEQ lD.NO:l8,.and where b is greater than or equal to a + 14 

FEATURES OF PROTELN ENCODED BY GENE NO: 9 

Contact of cells with supematant expressing the product of this gene has been 
shown to increase the permeability of the plasma membrane of the myeloid leukemia 
ceU line AML-193 to calcium. Thus, it is likely that the product of this gene is 
involved in a signal transduction pathway that is initiated when the product binds a 
receptor on the surface of the plasma membrane of myeloid leukemia oells^ in 
addition to other cell-lines or tissue cell types. Thus, polynucleotides and polypeptides 
have uses which include, but arc not limited to. activating myeloid leukemia cells. 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: SNEILLSFPQNYYIQWLNGSLIHGLWNLASLFS 
I^a-FVLMPFAFFFLESEGFAGLKKGIRARILETLVMLLLLALLILGIVWVAS 
ALroNDAASMESLYDLWEFYLPYLYSCISLMGOXlXLCTPVGLSRMPTVMG 
HLLVKFTILEDLDEQIYIITLEEEAUJRRLNGLSSSVEYNIMELEQELENVK^ 
KTKLERRKKASAWERNLVYPAVMVLLLIETSISVLLVACNILCLLVDETAM 
PKGTRGPGIGNASLSTFGFVGAALEIILIFYLMVSSVVGFYSLRFFGNFTPKKD 
DTTMTKIIGNCVSILVLSSALPVMSRTLGITRFDLLGDFGRFNWLGNFYIVLS 
YNLLFAfVTTLCLVRKTT^AVREEU^KALGLHKLHLPNTSRDSETAKPSW^ 
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QKAL (SEQ ID NO. 273). Polynucleotides encoding these polypeptides are also 
provided. 

This gene is expressed primarily in fetal heart, and to a lesser extent, in colon 
and the aduli pulmonary system. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissuc(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
.not limited to, heart, lung and digestive disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell lype(s). For a number nf 
disorders of the above tissues or cells, particularly of the cardiovascular, puhnonary • 
a nd dig estive s ystems, e xpressi on of t his gene arsigmficantiy higher.or lower levels is 
routinely detected in certain tissues or cell types (e.g., developmental, cardiovascular, 
or cancerous and wounded tissues) or bodily fluids (e.g., lymph, amniotic fluid, 
seruui, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a di.<x)rder, relative to the standard gene 
expression level, i.e„ the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic . 
epitopes shown in SEQ ID NO: 132 as residues: GIu-67 to Asn-74. Glu-88 to Asn-93, 
Lys.95 to Ala-107, Ala-147 to /\rg-153, Phe-197 to Thr-205. Pro-292 to His-308. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in fetal heart, colon and pulnrranaiy tissues and the 
biological activity in increasing the permeability of the plasma membrane of the 
myeloid leukemia ceU line AML-193 to calcium, likely indicating that die product of 
this gene is involved in a signal transduction pathway diat is initiated when the 
product binds a receptor on the surface of Ihe plasma meihbrane of myeloid leukemia 
cells, indicates that polynucleotides and polypeptides corresponding to this gene arc 
useful for the treatment, prevention, and/or detection of a range of disorders including 
a variety of vascular disorders and conditions, which include, but arc not limited to 
miscrovascular disease, vascular leak syndrome, aneurysm, stroke, embolism, 
myocardial infarction, myocarditis, ischemia, thrombosis, coronary artery disease. 
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arteriosclerosis, and/or atherosclerosis; pulmonary edema and embolism, bronchitis 
and/or cystic fibrosis: Crohn's Disease and/or colon cancer. Similarly, the tissue 
distribution indicates that polynucleotides and polypeptides corresponding la this 
gene are useful for the diagnosis and treatment of cancer and other proliferative 
disorders. Expression within embryonic tissue and other cellular sources marked by 
proliferating cells indicates thai this protein may play a role in the regulation of 
cellular division. Similarly, embryonic development also involves decisions involving 
cell differentiation nnd/or apoptosis in pattern formation. Thus this protein may also 
be involved in apoptosis or tissue differentiation and could again be useftil in cancer 
therapy. FunJierniorc, the protein may also be used to detemuoc bioiogicai activity, to 
raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify 
agcnts.that modulate their interactions, in addition to its use as a nutritional " " 
supplement. Protein* as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 19 and may have been publicly available prior to conception of 
the present invention. Picferably, such related polynucleotides are specifically 
excluded from the scope of die present invention. To list every lelated sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2004 of SEQ ID NO: 1 9, b is an 
integer of 15 to 2018. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 9, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 10 

The protein product of this clone shares sequence homology with the human 
MaxiK channel beta 2 subunit (See. Genbank Accession No. 
gblAAD23380.IIAF099137_l (AF099137); all references available through this 
accession are hereby incorporated herein by reference), which is believed to be a 
modulatory subunit of the voltage and Ca2+ activated K+ (MaxiK) channel. 
Additionally, iliis protein shares homology to the human calcium-activaied potassium 
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channel beta subunit, which, when combined with its corresponding alpha subunit and 
modulating peptide, arc believed to be useful in treating asthma, angina, hypenension, 
incontinence, migraine, irritable bowel syndrome (IBS). The subsequent 
hcteromultimcr that forms upon combining the alpha, beta, and modulator subunits 
are also thought to be useful in preventing premature labour, preventing and treating 
cerebral ischemia, inducing pain modulation and decreasing neurogenic inflammation 
in a patient (See GeneSeq Accession No. R85306). 

Preferred polypeptides comprise die soluble domain which consists of the 
following amino acid sequence: RS YMQSVWTEESQCTLLNASITETFNCSFSCGP 
DCWKLSQYPCLQVYVNLTSSGEKLLLYIfrE^^^^ 

SLVNVVMENFRKYQHFSCYSDPEGNQKSVlLTKLYSSNVI.mSLFWPTCMKiA 
...GGVAIVAMVKLTQYLSkbGER[QRlNR (SEQ IDNO: 274) Polytiucleotidcs 
encoding these polypeptides are also provided. Based on the sequence similarity, the 
transladon product of this gene is expected to share at least some biological activities 
with modulatory subunits of voltage and Ca2+ activated K+ channel proteins. Such 
activities are known in the art, some of which are described in Wallner. el al.. PNAS 
96:4137-4142 (1999), incorporated herein by reference! 

This gene is expressed primarily in adrenal gland tumor, and to a lesser extent, 
in Hodgkiii's lymphoma. 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential identification of ihc tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, endocrine and immune disorders, particulariy Hodgkin s Lymphoma. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential idemificaiion of the ussuc(s) or cell 
lype(s). For a number of disorders of the above tissues or cells, particularly of the 
immune and/or endocrine systems, expression of this gene at significantly higher or 
lower levels is routinely detected in certain tissues or cell types (e.g., immune, 
endocrine, or cancerous and wounded tissues) or bodily fluids (e.g., lymph, scrum, 
plasma, urine, synovial fluid and spinal fluid) or another ti."«ue or cell sample taken 
from an individual having such a disorder, relarive to the standard gene expression 
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leveJ» i.e., the expression level in healthy tissue or bodily Ouid from an individual not 
having the disorder. 

Piefened polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO; 1 33 as residues: Trp.25 to Gln-30, Pro-50 to Gb-57, 
Pro-93 to Glu-IOL Arg-1 14 to Cys-121, Scr-123 to Gln-129, Ilc-177 to Arg-182. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in adrenal gland tumor and it's identification as the 
modulatory subunit of the voltage and Ca2+ activated K+ (MaxiK) channel indicates 
that polynucleotides and polypeptides corresponding to this gene are useful for the 
detection, ireaimcnt, and/or pre veniioa of various endocrine disorders and cancers, 
particularly Addison's Disease. Cushing's Syndrome, and disorders and/or cancers of 
the pancreas (eig., diabetes meltitu5)radrenal cortex, ovarie^ituitaiyXc.g., hyper-/ ^ 
hypopituitarism), thyroid (e.g., hyper-, hypothyroidism), parathyroid (e.g., hyper- 
^ypoparathyioidism). hypothallamus, and testes. Alternatively, expiession in 
proliferative immune tissues combined with its homology to a novel human K 
channel indicates that polynucleotides and polypeptides corresponding to this gene 
arc useful for the diagnosis and treatment of a variety of immune system disorders. 
Representative uses are described in the "Immune Activity" and "infectious disease* 
sections below, in Example 1 1. 13. 14, 16, 18, 19, 20, and 27, and elsewhere herein. 
Briefly, the expression of this gene product in Hodgkin's lymphoma indicates a role in 
regulating the proliferation; survival; differentiation; and/or activation of 
hematopoietic cell lineages, including blood stem cells. This gene product is involved 
in the regulation of cytokine production, antigen presentation, or other processes 
suggesting a usefuUiess in the treatment of cancer (e.g., by boosting immune 
responses). 

Since the gene is expressed in ceils of lymphoid origin, the natural gene 
product is involved in inunune functions. Therefore it is also used as an agent for 
immunological disorders including ardiritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomaiou's Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-grufl and graft-versus-host diseases, or autoimmunity 
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disorders, such as autoimmune infertility, lense tissue injuiy. demyelination. systemic 
lupus erythcmatosis. drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, scieroderma and tissues. Moreover, the protein may represent a secreted 
factor that influences the differentiation or behavior of other blood cells, or that 
recruits hemaiopoietic cells to sites of injury. In addition, this gene product may have 
commercial utility in the expansion of stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or proliferation of various ceil 
types. Furdicrmore. the protein may also be used to determine biological activity, 
raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify 
agenrs that modulate Lheir interactions, in addition to its use as a nuirilionai 
supplement. Protein, as well as, antibodies directed against the protein may show ' 
utility as.a=lumor marker and/or immunotherapy targets forxhe above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:20 and may have been publicly available prior to conception of 
the present invendon. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc one or 
more polynucleotides comprising a nucleotide seqtience described by the general 
formula of a-b, where a is any integer between 1 to 2084 of SEQ ID NO:20, b is an 
integer of 15 to 2098, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:20, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 11 

The translation product of iliis gene shares homology with collagen and 
collagen like proteins (See, e.g., Genbank Accession Nos. 
gil2920535lgblAAC39658,ll (AF018081) and gil2384942lgbl AAB6996l.il 
(AF022985); all references available through these accession numbers are hereby 
incorpoi^ by reference herein). Additionally, it has been determined dial this gene 
has homology to the human Kruppel related zinc finger protein (HTFIO) which is 
known to be important as a transcription factor, particulariy in development (Sec 
Genebank Accession No.LI 1672). 
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in a specific embodiment, polypeptides comprising the amino acid sequence 
of the open reading frame upstream of the predicted signal peptide are contemplated 
by the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: AFAHLQLGPMWKLWRAEEGAAALGGALFLLL 
FALGVRQLLKQRRPMGFPPGPPGLPFIGNIYSLAASSELPHVYMRKQSQVYG 
EVQPRRAPGREGRQAGPGWPGPSWLDLWPPLGRLVGTSPCAGCPLRDTRFPG 
. LEGRS PRRRAPLQGEPRPCR (SEQ ID NO: 275). Polynucleotides encoding these 
polypeptides are also provided. 

This gene is expressed primarily in human erythrolcukcmia cell line (HEL), 
senim induced smooth aiuscle, and to a iesscr cAieni in human 8 week whole embryo. 

Therefore, polynucleotides and poljrpeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell typc(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but ate 
not limited to, leukemia, musculoskeletal, or developmental disorders. Similariy. 
polypeptides and antibodies directed iq these polypeptides are useful in providing 
iimnunological probes for differential identification of the tissue(s) or cell typc(s). For 
a number of disorders of the above tissues or ceils, particularly of the hematopoietic 
system and muscular system, expression of this gene at significantly higher or lower 
levels is routinely detected in certain tissues or cell types (e.g., immune, 
musculoskeletal, or cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
amniotic fluid, scrum, plasma, urine, synovial fluid and spinal fluid) or another tissue 
or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 134 as residues: Leu-30 to Gly-38. Arg-67 to Val.72, 
Val-76 to Ala-89, Pro-1 18 to Arg-123, Gly.129 to Ala-136, Uu-138 to Arg.146. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in human erythroleukemia cell line (HEL). and scrum 
induced smooth muiscle, and the shared homology with collagen and collagen like 
proteins indicates that polynucleotides and polypeptides corresponding to this gene 
are useful for disorders of hematopoietic, or muscular systems, such as leukemia and 
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muscular dystrophy. Additionally, the shared homology with collagen proteins would 
suggest that this protein may also be important in the diagnosis or treatment of 
various autoinunune disorders (Le., rheumatoid arthritis, lupus, scleioderma, 
dermatomyosiiis. etc), dwarfism, spinal deformation, joint abnormalities, and 
chondrodysplasias (i.e. spondyloepiphyseal dysplasia congenita, familial 
osteoarthritis, Atelostcogcncsis type li metaphyseal chondrodysplasia type Schmid, 
etc.). 

The secreted protein can also he used to determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to. identify agents 
that modulate their interactions and as nuuitional .supplements. !t may also have a 
very wide range of biological activities although no evidence for any is provided in * 
the spepificatipn JTyp 

modulating activity or induction of odier cytokines; 
immunostimulating/immunosuppressani activities (e.g., for treating human 
immunodeficieticy vims infection, cancer, autoimmune diseases and allergy): 
regulation of haematopoiesis {e.g.. for treating anaemia or as adjunct to 
chemotherapy); stimulation of growth of bone, canilage, tendons, ligaments and/or 
nerves (e.g., for treating wounds, stimulation of follicle stimulating hormone (for 
control of fertility); chemotactic and chemokineiic activiiie.*; (e.g., for treating 
infections, tumours); haemostatic or thrombolytic activity (e.g., for treating 
haemophilia, cardiac infarction etc.); anti-inflammarory activity (e.g., for treating 
septic shock, Crohn's Disease); as antimicrobials; for treating psoriasis or other 
hyperproUfcrative disease; for regulation of metabolism, behaviour, and many others. 
Also contemplated is the ase of the corresponding nucleic acid in gene therapy 
procedures. Furthermore, the protein may also be used to determine biological 
activity, to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, 
to identify agents that modulate their interactions, in addition to its use as a nuU^itional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO:2 1 and may have been publicly available prior to conception of 
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the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a b, where a Is any integer between I to 1732 of SEQ ID NO:2l, b Is an 
integer of 15 to 1746. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:2l, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 12 

A preferred polypeptide fragment of the invention comprises the following . - 

amino acid sequence: MRVRIGLTLLLCAVLLSLASASSDEEGSQD 
ESLGFQDYFDIR (SEQ ID NO: 276). PoFy nucleotides enloding these poly^ptides 
are also provided. 

The gene encoding the disclosed cDNA Is believed to reside on chromosome 
8. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 8, 

This gene is expressed primarily in dendritic cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for difTcrential identification of the tissuc(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. irmnune disorders. Similarly, polypeptides and antibodies dirijctcd to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell lype(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., immune, or cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standaixi gene 
expression level, i.e., the expression level iu healthy tissue or bodily fluid from an 
individtial not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 135 as residues: Ser-22 to Scr-41. Glu^3 toThr-50. 
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Ser-63 to Leu-68, Ser-71 to Gly-84. Ser-96 to Gly-l 14, Polynucleotides encoding said 
polypeptides are also provided. 

The tissue distribution in dendriiic cells Indicates Chat polynucleotides and 
polypeptides corresponding to this gene are useful for the diagnosis, prevention, 
and/or treatment of a variety of inunune system disorders. Representative uses arc 
described in the "Immune Activity" and "infectious disease" sections below, in 
Example 1 1, 13, 14, 16, 18, 19, 20, and 27, and elsewhere herein. Briefly, the 
expression of this gene product indicates a mle in regulating the prolifeiatjon: 
survival; differentiation; and/or activation of hematopoietic cell lineages, mcluding 
blood iJtcm cajlls This gene product is in'/olvcd in the regulation of cytokine 
production, antigen presentation, or other processes suggesting a usefulness in the . 
treatment of^cancer (e g., by boosting immune responses). = — - - 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune funaions. Therefore it is also used as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatou's Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-gratt and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination, .<;ystemic 
lupus erythematosis, drug induced hemoiyiic anemia, rheumatoid arthritis. Sjogren's 
Disease, scleroderma and tissues. Moreover, ihe protein may represent a secreted 
factor that influences the differentiation or behavior of other blood cells, or that 
recruits hematopoietic cells to sites of injury. In addition, this gene product may have 
conmiercial utility in the expansion of stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or proliferation of various cell 
types. 

The secreted protein con be used to determine biological activity, to raise 
antibodies, as tissue mariera, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions and as nutritional supplements. It may al.so have a 
very wide range of biological activities although no evidence for any is provided in 
the specification. Typical of these arc cytokine, cell proliferation/differentiation 



wo 00/06698 



36 



PCT/US99/17130 



modulating activity or induction of other cytokines; 
immunostiraulating/iminunosuppressant activities (e.g.. for treating human 
inununudericiency virus infection, cancer, autoimmune diseases and allergy); 
regulation of haematopoiesis (e.g., for treating anaenua or as adjunct to 
chemotherapy); stimulation of growth of bone, cartiiage, tendons. ligaments and/or 
nerves (e.g., for ireatiag wounds, stimulation of follicle stimulating hormone (for 
control of fenility); chemotactic and chemokinetic activities (e.g.. for treating 
infections, tumours); haemostatic or thrombolytic activity (e.g., for treating 
haemophilia, cardiac infarction etc.); anti-inflammatory activity (e.g., for treating 
septic shock, Crohn's Disease); as antimicrobials; for ueating psoriasis or other 
hyperproiiferative disease; for regulation of metabolism, behaviour, and many othere. 
Also conten^lated^is the-use of the corresponding nucleic acid in gene therapy 
procedures. Furthermore, the protein may also be used to determine biological 
activity, raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies du^cted against the protein may show 
utility as a tumor marker and/or immunodierapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through scqucDce databases. Some of these sequences are 
related to SEQ ID NO: 22 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention aie one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2862 of SEQ ID NO:22, b is an 
integer of 15 to 2876. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:22, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 13 

A preferred polypeptide variant of the invention comprises the following 
amino acid sequence: MARGSLRRLLRLLVLGLWLALLRSVAGEQAPOTAPC 
SRGSSWSADLDKCMDCSTSCPLPA ALAHPWGRSEPDLRAGAAFWLFGLE 
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TMPQEREVHHPHRGDRRRGLPSCGADPVTMCPLPAGARPLIIHSSILEPVSAS 
QTRREPSSSNHK GGGGR (SEQ ID NO: 277). Polynucleotides encoding these 
polypeptides are also provided 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
16. Accordingly, polynucleotides related to this invention are useful sis u marker in 
linkage analysis for chromosome 16. 

This gene is expressed primarily in tumor growth factor or lipopolysaccharide 
Created bone marrow stroma, epithelioid sarcoma, umbilical vein endothelial cells, and 
to a lesser extent, in other tissues. 

Therefore, polynucleotides anrt nolypeptides of the inysaticn are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
iMologtcal sample and.for diagnosis of diseases and conditions which include; but arc 
not limited to, hematopoiesis or immune disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing inununological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the hematopoietic, 
integumentary, or immune systems expression of this gene at significantly higher or 
lower levels is routinely detected in certain tissues or cell types (e.g., hematopoietic, 
immune, or cancerous and wounded tissues) or bodily fluids (e.g., lymph, semm. 
plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. 

Preferred polypeptides of the present invention comprise inununogenic 
epitopes shown in SEQ ID NO: 136 as residues; Pro-35 lo Trp-42, Pro-65 to Asp-72, 
Thr-86 to Phe-93, lle-97 to Glu-103. Polynucleotides encoding said polypeptides are 
also provided. 

The tissue distribution in mmor growth factor or lipopolysaccharide treated 
bone marrow stroma, epithelioid sarcoma, and umbilical vein endothelial cells 
indicates that polynucleotides and polypeptides con-esponding to ihK gene are useful 
for the diagnosis, prevention, and/or treatment of a variety of immune system 
disorders. Representative uses are described in the "Immune Activity" and "infectious 
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disease" sections below, in Example 11,13, 14, 16, 18, 19, 20, and 27, and elsewhere 
herein. Briefly, the expression of this gene product indicates a role in regulating the 
proliferation; survival; differentiation; and/or activation of hematopoietic cell 
iineages. including blood stem cells. This gene product is involved in the regulation of 
cytokine production, antigen presentaiion, or other processes suggesting a usefulness 
in the treatment of cancer (e.g., by boosting inuiiune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in inunune functions. Therefore it is also used as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid anhntis, granulomatcu's Disease, iriflairiinaiory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, ' 
^such asJr?cell-mediated c)rtotoxiciiy; inimuneTeactions'to traiisplanted organs and" 
tissues, such as host-versus-graft and graft-vcrsus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, icnsc tissue injury, demyelinatiori, systemic 
lupus erythematosis, dmg induced hemolytic anemia, rheumatoid arthritis, Sjogren's ' 
Disease, scleroderma and tissues. Moreover, the protein may represent a secreted 
factor that influences the differentiation or behavior of otlier blood cells, or that 
recruits hematopoietic cells to sites of injury. In addition, this gene product may have 
conunercial utility in the expansion of stem cells and commined progenitors of 
various blood lineages, and in the differentiation and/or proliferation of various cell 
types. 

The secreted protein can be used to determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to idendfy agents 
that modulate their interactions and as nutridonal supplements. It may also have a 
very wide range of biological activities although no evidence for any is provided in • 
the specification. Typical of these are cytokine, cell proliferation/differentiation 
modulating activity or induction of other cytokines; 
immunostimulating^mmunosuppressant activities (e.g., for treating htunan 
iauaunodeficiency vmis infeaion, cancer, autoimmune diseases and allergy); 
regulation of haematopoiesis (e.g., for treating anaemia or as adjunct to 
chemotherapy); stimulation of growth of bone, cartilage, tendons, ligaments and/or 
nerves (e.g., for treating wounds, stimulation of follicle stimulating hormone (for 
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control of fertility); cliemotactic and chemokineiic activities (e.g.. for treating 
infections, tumours); haemostatic or thrombolytic activity (e.g., for treating 
haemophilia, cardiac infarction etc.); anti-inflanmiatory activity (e.g., for treating 
septic shock, Crohn's Disease): as antimicrobials; for treating psoriasis or other 
hyperproliferaiive disease; for regulation of melabolism, behaviour, and many others. 
Also contemplated is the use of tlie corresponding nucleic acid in gene therapy 
procedures. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible rhroijah sequence databases. Some of these sequences are 
related lo SEQ ID NO:23 and may have been publicly available prior to conception'of 
the present invention.^Preferably, such related^polynucleotides arc specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence de.'xribed by the general 
formula of a-b, where a is any integer between 1 to 1038 of SEQ ID NO:23, b is an 
integer of 15 to 1052, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:23, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 14 

The translation product of this gene shares sequence homology with 
chromafrm granule amine transporter protein which is thought to be important in 
vesicle membrane amine transpon. particularly in the neural and endocrine tissue, and 
the human vesicular monoamine transporter hVMATl which is involved in the 
regulation of amine storage in cardiovascular, endocrine, and central nervous system 
function (See, Genbank Accession Nos. gin3 14290 and gbl A AC50472. 1 1; all 
references available through these accession numbers are hereby incorporated by 
reference herein). Based on these sequence similarities. The translation product of 
this gene is expected to share at least some biological activities with amine transpoiter 
proteins. Such activities are known in the art, some of which are described in 
Eiickson. el al., PNAS 93:5166-5171 (1996). and/or Uu,et al., Ceil 70:539-551 
(1992)* which are both incorporatied herein by reference. 
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In a specific embodiment, polypeptides comprising the amiao acid sequence 
of the open reading frame upstream of the predicted signal peptide are contemplated 
by the present invention. Specifically » polypeptides of the invention comprise the 
following amino acid sequence: GTSFLDPTLSLPVLEKFNLPAGYVGLVFLGMAL 
SYAISSPLFGLLSDKRPPLRKWLLVFGNLITAGCYMLLGPVPILHIKSQLWLL 
VLILVVSGLSAGMSriPTFPEE-SCAHENGFEEGLSTLGLVSGLFSAMWSIGAF 
MGPTLGGFLYEKIGFEWAAAIQGLWALISGUVMGLFYU-EYSRRKRSKSQNIL 
STEEERTTLLPNET (SEQ ID NO: 278). Polynucleotides encoding these 
polypeptides are also provided. 

V 

The gene encoding the disclosed cDNA is believed to reside on chromosoine 
6. Accordingly, polynucleotides related to this invention are u.seiul as a marker in ' 
linkage analysis.forchromosome 6. = = _ . - - 

This gene is expressed primarily in colon cancer, osteoclastoma, and T-cell 
lymphoma, and to a lesser extent in many tumor or proliferative tissues such as 
endometrial tumor, chondrosarcoma, induced umbilical vein endothelial cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissuc(5) or cell type(s) present in a 
biological san^)le and for diagnosis of diseases and conditions which include, but are 
not Limited to. diseases resulting from disorders in small molecule transpoit (i.e., 
signalling molecules) in afflicted tissues and organs, particularly of the endocrine and 
central nervous systems. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the musculoskeletal, immune, and/or digestive systems 
and cancer expression of this gene at significantly higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., neural, endocrine, or cancerous and 
wounded tissues) or bodily fluids (c.g., bile, lymph, serum, plasma, urine, synovial 
fluid and spinal fluid) or another tissue or cell sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.c., the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 
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Prcfeired polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 137 as residues: Ser-1 14 to Asn-123, Thr-127 to Thr- 
132. Polynucleotides encoding said polypeptides arc also provided. 

I'he tissue distribution in colon cancer, osteoclastoma, and T-cell lymphoma 
and homology to amine transporter family members indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for diagnosis and treatment of 
disorders or diseases resulted from smaJl molecule transport in afflicted tissues and 
organs, paiticularly that of colon, osteoclast or T-celk. The expression in cancer 
tissues, and shared homology with transporter proteins may also indicate its lole in 
anti-cancer drug resistance. A.dditionaly, the protein can be used to determine 
biological activity, to raise antibodies, as tissue markers, to isolate cognate ligands, fo 
identify^agent^ that modulate their interactions and as nutritional supplements: It may 
also have a veiy wide range of biological activities although no evidence for any is 
provided in the specification. Typical of these are cytokine, cell 
proliferation/differentiation modulating activity or induction of other cytokines; 
immunostimulating/inununosupprcssant activities (e.g. for treating human 
immunodeficiency virus infection, cancer, autoimmune diseases and allergy); 
regulation of haematopoicsis (c.g. for treating anaemia or as adjunct to 
chemotherapy); stimulation of growth of bone, caitilage. tendons, ligaments and/or 
nerves (c.g, for treating wounds, stimulation of follicle stimulating hormone (for 
control of fertility); chemoiactic and chemokinetic activities (c.g. for treating 
infections, tumours); haemostatic or thrombolytic activity (e.g. for tceaing 
haemophilia, cardiac infarction etc.); anti-inflammatory activity (e.g. for treating 
septic shock, Crohn's Disease); as antimicrobials; for treating psoriasis or other 
hyperprolifcrative disease; or for identifying inhibitors or promoters of the Uiuisport 
of toxic molecules to vesicles, for regulation of metabolism, behaviour, and many 
others. Also contemplated is the use of the corresponding nucleic acid in gene therapy 
procedures. Protein, as well as. antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO:24 and may have been publicly available prior to conception of 
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the present invention. FVeferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1527 of SEQ ID NO:24. b is an 
integer of 15 to 1541 , where both a and b correspond to the positions of nucleodde 
residues shown in SEQ ID NO:24, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 15 

The translation product of this gene shares sequence homology with the 
human prolyl 4-hydroxylase alpha (II) subunit which is imporranr in catalyzing the 
formation of 4-hydroxyproline in collagens which is eissential for tl^folding of newly 
synthesised collagen polypeptide chains into triple-helical molecules (Sec Genbank 
Accession No, gblAAB7!339.1l; all references available through this accession are 
hereby incorporated herein by reference). Based on the sequence similarity, the 
translation product of this gene is expected to share at least some biological activities 
with Prolyl 4-hydroxylasc proteins. Such activities are known in the art, some of 
which are described in Annuncn, ct al., J. Biol. Chem. 272:17342-17348 (1997) 
which is incorporated herein by reference. 

When tested against U937 myeloid and Jurkai T-cclI cell lines, supcraataaits 
removed from cells containing this gene activated the gamma activating sequence 
(GAS), a promoter element found upstream of many genes which arc involved in the 
Jak-STAT pathway. The Jak-STAT pathway is a large, signal uransduction pathway 
involved in the differentiation and proliferation of cells. Therefore, activation of the 
Jak-STAT pathway, reflected by the binding of the GAS element, can be used to 
indicate proteins involved in the proliferation and differentiation of cells. Thus, it is 
likely that this gene activates myeloid ceils and T-cells through the Jak-STAT signal 
transduction pathway. 

In a specific embodiment, polypeptides comprising the amino acid sequence 
of the open reading frame upstream of the predicted signal peptide are contemplated 
by the present invention. Specifically, polypeptides of die invention comprise the 
following amino acid sequence: 
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GTREARIJU:)LTRFYDKVLSLHEDSTTPVANPLLAFrLlKRLQSpWRNVVHSL 
EASENIRALKDGYEKVEQDLPAFEDLEGAARALMRLQDVYMLNVKGLAR 
GVFQRVTGSAITDLYSPKRLFSLTGDDCFQVGKVAYDMGDYYHAIPWLEEA 
VSLFRGSYGEWKTEDEASLEDALDHLAFAYFRAGNVSCALSLSREFLLYSPD 
5 NICRMAkNVLKYERLLAESPNHVVAEAVIQRPNIPHLQTRDTYEGLCQTL 
GSQPTLYQIPSLYCSYETNSNAYLLLQPIRKEVIHLEPYIALYHDFVSDSEAQ 
KIRELAEPWLQRSVVASGEKQLQVEYRISKSAWLKDTVDLKLVTLNHRIAA 
LTGLDVRPPYAEYLQVVNYGIGGHYEPHFDHATSPSSPLYRMKSGNRVATFM 
lYUISVEAGGATAJRYANLSVPVVRNAALPWNLHRSGEGDSDTLHAGCP 

iO YLVGDKWVANKWIKEYGQEFRRFCSSSFED (SEQ ID NO: 282). Additional, 

Preferred polypeptides comprise the following amino acid sequence: GTREA 
RUyDkTRFYDKVt^IsHEDSTTPVANPLLAFTLIKiU:QSDWR^ 
RALKDGYEKVEQ DLPAFEDLEGAARAL (SEQ ID NO: 279), ALMRLQD (SEQ 
ID NO: 280), and/or VEAGG AT (SEQ ID NO: 28 1 ). Polynucleotides 

15 encoding these polypeptides are also provided. 

This gene is expressed primarily in lymph node breast cancer, colon 
carcinoma, and to a lesser extent in cstcoblasts and adipocytes. 

Therefore, pol3^ucleotides and polypeptides of the invention are useful as 
reagents for di^erential identification of the tissue(s) or cell type(s) present in a 

20 biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, disorders of connective and iimnunc tissues, particularly autoimmune 
disorders. Similarly, polypeptides and antibodies directed to these polypeptides are 
useful in providing immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disoixlers of the above tissues or cells, 

25 panicularly of the connective tissues in breast, colon, bone, and fat, expression of this 
gene at significantly higher or lower levels is routinely detected in certain tissues or 
cell types (e.g., immune, connective, or cancerous and wounded tissues) or bodily 
fluids (e.g., lymph, serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or cell san^le taken from an individual having such a disorder, lelative to the 

30 standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 
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Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 138 as residues: Ser-74 to Ala-84. Gin- 156 to tyr- 
161, Tyr-184 to A&n-189. Ser-218 to nc-223, Pro-299 to Ser-308. His-359 to Thr-368. 
Tyr-390 to A5p-404. Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in lymph node breast cancer and colon carcinoma and 
homology to prolyl 4-hydroxyIase alpha (II) subunii indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for intervention of connective 
tissue disorders and diseases (e.g. arthritis, trauma, tendonitis, chrondomalacia and 
inflammation), as well as, in the diagnosis or treatment of various autoimmune 
disorders such as rheumatcid arthritis, lupus, sclGroderrua, and deru lalomyositis as 
well as dwarfism, spinal deformation, andspecific joint abnormalities as well as ' 
- chondrodysplasias ici spondyloepiphyseal dysplasia congenita, familial^tTOarthritisT 
Atelosteogenesis type H, metaphyseal chondrodysplasia type Schmid. Alternatively, 
the tissue distribution within various tissue carcinomas and tumor tissues, and 
biological aaivity reflected by the binding and activation of the GAS promoter 
element indicates that polynucleotides and polypeptides corresponding to diis gene 
are useful for the diagnosis and treatment of cancer and other proliferative disorders. 

Expression in cellular sources marked by proliferating cells indicates that this 
protein may play a role in the regulation of cellular division. Similarly, embryonic 
development also involves decisions involving cell differentiation and/or apoptosis in 
pattern formation. Thus this protein may also be involved in apoptosis or tissue 
differentiation and could again be useful in cancer therapy. Protein, as well as. 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO:25 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 2065 of SEQ ID NO:25, b is an 
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integer of 15 to 2079, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:25. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 16 

In an additional embodiment, polypeptides comprising the amino acid 
sequence of the open reading frame upstream of the predicted signal peptide are 
contemplaicd by the present invention. Specifically, polypeptides of the invention 
comprise the following amino acid sequence: IQPSHAALLHCRSTFRKTECXDPW 
WVRRQLLGMAGIGGLQKMKAPHTGVLHLGSVWVFLGPFLLGVGYTLTFNPL 
SGCMSTVRWLNSNITa1nRTL3RSVCHVTPLHJ?.SL^PKDG£Y^^^ 
AGEAGSWGY (SEQ ID NO: 283). Polynucleotides encoding these polypeptides arfe 
also provided. . _ . _ - = . =^ 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
20. Accordingly, polynucleotides related to this invention arc useful as a marker in 
linkage analysis for chromosome 20. 

This gene is expressed primarily in fetal liver, and. to a lesser extent, in a 
variety of fetal and other tissues and cell types. 

Therefore, polynucleotides and polypeptides of the invention are usefiil as 
reagents for differential identification of the lissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which, include, but are 
not limited to, liver disorders and cancers (e.g.. hepatoblastoma, hepatitis, liver 
metabolic diseases and conditions that are attributable to the differentiation of 
hcpatocytc progenitor cclb). Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disordeis of the above 
tissues or cells, particularly of the liver, expression of this gene at significantly higher 
or lower levels is routinely detected in certain tissues or cell tj pes (e.g., hepatic, or 
cancerous and wounded tissues) or bodily fluids (c,g., lymph, bile, scrum, plasma, 
urine, synovial fluid and spinal fluid) or another tissue or cell sample taken fit>m an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 
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Prcfcned polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 139 as residues: Ser-67 to Tyr-75. Polynucleotides 
encoding said polypeptides are also providied. 

The tissue distribution in fetal liver indicates that polynucleotides and 
polypeptides corresponding to ihis gene are useful for detection and treatment of liver 
disorders and cancers (e.g.. hcpatoblasioma, jaundice, hepatitis, liver metabolic 
diseases and conditions that are attributable to the differentiation of hepatocyte 
progenitor cells). In addition the expression in fetus would suggest a useful role for 
the protein product in developmental abnormalities^ fetal deficiencies, pre-natal 
disorders and various would-healiiig iiiuueis and/or tissue trauma, furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markersrto isolate cognate ligands of feceptbrs, to idenufy agents that modiilaWtheir 
interactions, in addidon to its use as a nuuritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker abd/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:26 and may have been publicly available prior to conception of 
the present invention. Preferably, ituch related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a Is any integer between 1 to 1933 of SEQ ID NO:26» b is an 
integer of 15 to 1947, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:26, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 17 

The translation product of this gene shares sequence homology with human 
iaoiinin B 1 which is thought to be an important structural extracellular matrix 
component involved in cell migration and signalling, paricularly in stimulating 
epithelial cell growdi and differentiation (See, Gcnbank Accession No gill 86837). 
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Preferred polypeptides of the invention comprise the following amino acid 
sequences: CSSPPGRLPWCWTAPRTLGKHGSLISTLRLTAPLHLAWKMMLS. 
RKALFVLLNTPVLFHALECRLFSKLCHHHTIQRTLTVPKFRSS (SEQ ID NO: 
284), RSPTSRVQLLKRQSCPCQRNDLNEEPQHFTHYAIYDFIVKGSCPCNG 
HADQCIPVHGFRPVKAPGTFHMVHGKCM (SEQ ID NO: 285), and/or HNTAG 
SHCQHCAPLYNDRPWEAADGKTGAnMECRTCKCNGHADTCHFDVNVWEAS 
GNRSGGVCDDCQHNTEGQYCQRCKPGFYRDLRRPFSAPDACKPCSCHPV 
GSAVLPANSVTFCDPSNGDCPCKPGVAGRRCDRCMVGYWGFGDYGCRP 
CDCAGSCDPITGDCISSHTDIDWYHEVPDFRPVHNKSEPAWEWEDAQGFSAL 
LHSCKCECKEQTLGNAKAFCGMKYSYVmKILSAHDKGTHVEVNVKIK- 
KVLlOTKUanUjKANilSRIMTC^ RMHL^NTOSWrajPCSRT (S IDJIQ: 
286), Polynucleotides encoding these polypeptides are also provided. 

Included in this invention as preferred domains arc Laminin-typc EGF-like 
(LE) domain signatures, which were identified using the ProSite analysis tool (Swiss 
Institute of Bioinformatics). Laminins are the major noncollagenous components of 
basement membianes that mediate cell adhesion, growth migration^ and 
differentiation. They are composed of distinct but related alpha, beta and gamma 
chains. The three chains form a cross-shaped molecule that consist of a long arm and 
three short globular arms. The long arm consists of a coiled coil structure contributed 
by all three chains and cross-linked by interchain disulfide bonds. Beside diffcicnt 
types of globular domains each subunit contains, in ius first half, consecutive repeats 
of about 60 amino acids in length that include eight conserved cysteines. The tertiaiy 
structure of this domain is remotely similar in its N-terminal to that of the EGF-like 
nKKlule. It is known as a 'LE' or iaminin-lype EGF-likc' domain. The number of 
copies of the LE domain in the different forms of laminins is highly variable; from 3 
up to 22 copies have been found. A schematic representation of the topology of the 
four disulfide bonds in the LE domain is shown below. 
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*C*; conserved cyst-sins irivolved in a ulsulfide bond 
•a': conserved aromatic residue ' » 

'G* :--conserved -glycine (lower case-= less conserved} 
•s': region similar to the EGF-like domain 
• * ' : position of the pattern 

[n mouse laminin gamma- 1 chain, the seventh LE domain has been shown to 
be the only one that binds with a high affinity to nidogcn. The binding-sites are 
located on the surface within the loops C1-C3 and C5-C6. Long consecutive arrays of 
LE domains in laminins form rod-like elements of limited flexibility, which detennine 
the spacing in the formation of laminin networks of basement membranes. We 
derived a signature pattern for the LE domain which covers the C-terminal half of the 
repeat starting with the fourth conserved cysteine. The consensus pattern is as 
follows: C-A(i,2)-C-x(5)-G-x(2)-C-x(2)-C.x(3.4).|FYW|.x(3,l5)-C (All Cs are 
involved in disulfide bonds] 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: CDDCQHNTECQYCQRCKPGFYRDLRRPF5APDACKPC (SEQ ID 
NO: 287) and/or CPCKPGVAGRRCDRCMVGY WGFGDYGCRPCDCAGSC (SEQ 
ID NO: 288). Polynucleotides encoding these polypeptides are also provided. 

Further preferred are polypeptides conRprising the laminin-type EGF-tike 
domains listed above, and at least 5, 10, 15, 20, 25, 30, 50, or 75 additional 
contiguous amino acid residues of the sequence encoded by this gene. The additional 
contiguous amino acid residues is N-terminal or C- terminal to the laminin-type EOF- 
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like domain. Alternatively, the additional coniiguous amino acid residues is both N- 
terminal and C-terminal to the laminin-type EGF-like domain, wherein the toiaJ N- 
and C'tenxiinal contiguous amino acid residues equal the specified number. The 
above preferred polypeptide domain is characteristic of a signature specific to 
Laminin proteins. Based on the sequence similarity, the translation product of this 
gene is expected to share at least some biological activities with Laminin proteins. 
Such activities arc known in the art, some of which are described elsewhere herein. 

This gene is expressed primarily in osteoblastic tissues and cell types, 
including osteoblasts, osteoblastomas and osteoclastomas. Expression is also 
abundant in yascu!ar-pu!moRar>' tissues such as lung, micro-vascuiaturc, pulmonary, 
endoitheliai and smooth muscle cells. 

= . - Therefore, polynucleotides and polypeptides of the invention arc useful as ^ 
reagents for differential idcniificaUon of the tissueCs) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancer and malignancies (particularly of osteoblastic tissues and 
rhabdomyosarcoma), as well as cardiovascular and respiratory or pulmonary disorders 
such as athsma, pulmonary edema, pneumonia, atherosclerosis, restenosis, stoke, 
thrombosis hjrpertension, inflammation and wound healing. Similarly, polypeptides 
and antibodies directed lo these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell lypc(s). For a number of 
disorders of the above tissues or cells, particularly of the cardio-respiratory system, 
and skeletal system expression of this gene at significandy higher or lower levels is 
routinely detected in certain tissues or cell types (e.g., skeletal, osteoblast, cardio- 
respiratoiy, vascular, or canceroas and wounded tissues) or bodily fluids (e.g., lymph, 
pulmonary surfactant, serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

Pieferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SRQ ID NO: 140 as residues: Ser-28 to Cys-34, Thr-51 toThr-58. 
Tyr-64 to Asn-81, Asp-1 1 1 to Lys-1 16. Asp-145 to Phe-160, Pro.203 to Glu-2.17. 
Polynucleotides encoding said polypeptides ane also provided. 
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The tissue distribution in osteoblastic tissues and cell types and homoiogy to 
iaminin indicates thac polynucleotides and polypeptides corresponding to this gene arc 
useful for the treatment, prevention and diagnosis of caidiovasular and respiratory or 
pulmonary disorders such as asthma, pulmonary edema, pneumonia, atherosclerosis, 
restenosis, stoke, angina, thrombosis hypertension, inflammation and wound healing. 
As a homotog of Iaminin, this gene product quite possibly has a role in cell adhesion, 
migration, proliferation, angiogenesis, chondrogenesis, wound healing and 
oncogenesis. An EST (Ini J Cancer 1996 May 16;66(4):57 1-577) with an identical 
sequence to part of this contig was shown to be differentially expressed in human 
primar>' myoblasts anu embiyoaal rliabuomyosarcoma and therefore might have an 
important role in the determination or maintenance of the normal phenotype. and thus 
its loss is possibly involved in the progression of malipahc 
imiscle. Similarly, the homology to a Iaminin would suggest a role in the detection 
and treatment of disorders and conditions afflicting connective tissues (e.g. arthritis, 
trauma, tendonitis, chrondomalacia and inflammation) in the diagnosis or treatment of 
various autoimmune disorders such as rheumatoid arthritis, lupus, sclenxierma, and 
dcrmatomyositis as well as dwarfism, spinal deformation, and specific joint 
abnormaiities as well as chondrodysplasias i.e. spondyloepiphyseal dysplasia 
congenita, familial osteoarthritis, Atelosteogenesis type II, metaphyseal 
chondrodysplasia type Schmid. Furthermore, the protein may also be used to 
determine biological activity, to raise antibodies, as tissue markers, to isolate cognate 
ligands or receptors, to identify agents that modulate their interactions, in addition to 
its use as a nutritional supplement. Protein, as well as, antibodies directed against the 
protein may show utility as a tumor marker and/or immunotherapy targets for the 
above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through .<;cquence databases. Some of these sequences are 
related to SEQ ID NO:27 and may have been publicly available prior to conception of 
the present inventioiL Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
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formula of a-b. where a is any integer between I to 3365 of SEQ ID Np:27, b is an 
integer of 15 to 3379, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:27. and where b is greater than or equal to a + 14. 



15 



10 

20 



15 



FEATURES OF PROTEIN ENCODED BY GENE NO: 18 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
10. Accordingly, polynucleotides related to this invenUon are useful as a marker in 
linkage analysis for chromosome 10. 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide contemplated by 
the prcscm invention. Specifically, polypeptides of die invention comprise the 
fojtowingamino ^id seq^ence^ISSQyCILKSLEMMISGLICLLVl^^ 
CLSTETLQMPNRHLRLSKATCYLMKCLLPSYFE (SEQ ID NO: 289). 
25 Polynucleotides encoding these polypeptides are also provided. 

This gene is expressed primarily in placenta, brain, and to a lesser extent, in a 
variety of other tissues and cell types. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of disea.ses and conditions which include, but are 
not limited to. reproductive, behavioral, or nervous system disorders, such as: 
35 depression, schizophrenia, Alzheimer's Disease, Parkinson's Disease. Huntington's 

Disease, demenUa, paranoia, addictive behavior, epilepsy, transmissible spongiform 
encephalopathy (TSE). Creutzfeldt-Jakob disease (OD). Other diseases and 
conditions related to expression in the placenta might include developmental 
^ 25 anomalies and fetal deficiencies, ovarian and endometrial cancers, reproductive 

disfiinction and pre-natal disorders. Similarly, polypeptides and antibodies directed to 
these polypeptides arc useful in providing immunological probes for differential 
45 identification of die tissue(s) or cell type(s). For a number of disoiders of the above 

tissues or cells, particularly of the central nervous and reproductive systems, 
expression of this gene at significantiy higher or lower levels is routinely detected in 
certain tissues or cell types (e.g.. neural, reproduaive, or cancerous and wounded 
tissues) or bodily fluids (e.g.. lymph, amniotic fluid, serum, plasma, urine, synovial 
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fluid and spinal fluid) or another tissue or cell sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.e., the expression 
^0 healthy tissue or bodily fluid from an individual not having the disorder. 

Preterred polypeptides of the present invention comprise immunogenic 
5 epitopes snown in SEQ ID NO: 141 as residues: Ala- 1 6 to Leu-22. Polynucleotides 
encsoding said polypeptides are also provided. 

The tissue distribution in brain indicates that polynucleotides and polypeptides 
corrcsponding to this gene arc useful for the detection, treatment, and/or prevention of 
neurodegenerative disease stales, behavioral disorders, or inflammatory conditions. 
_ 10 Representative uses arc Hrjscribcd in (he "Regeneration" and "Ilyperpioiiferaiive 

Disorders" sections below, in Example 11, 15. and 18, and elsewhere herein. Briefly, 

^ . = Ihe.uses include, but are not limited to the detectionrtreatment; and/or preventionof 

Alzheimer's Disease, P&icinson's Disease, Huntington's Disease, Tourette Syndrome, 
25 meningitis, encephalitis, demyelinating diseases, peripheral neuropathies, neoplasia, 

15 trauma, congenital malformations, spinal cord injuries, ischemia and infarction, 
aneurysms, hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive 
compulsive disorder, depression, panic disonlcr, learning disabilities, ALS, 
psychoses, autism, and altered behaviors, including disorders in feeding, sleep 
patterns, balance, and perception. In addition, expression in placenta would suggest a 
20 possible role in die treament and diagnosis of developmental anomalies and fetal 
35 deficiencies, ovarian and endometrial cancers, reproductive disfunction and pre-natal 

disorders. 

Similarly, expression within embryonic tissue and other cellular sources 
marked by proliferating cells indicates that diis protein may play a role in the 
regulation of cellular division. Similarly, embryonic development also involves 
decisions involving cell differentiation and/or apoptosis in pattern fortnation. Thus, 
this protein may also be involved in apoptosis or tissue differentiation and could again 
be useful in cancer dierapy. Furthcrmocc, the protein may also be used to determine 
biological activity, to raise antibodies, as tissue maricers, to isolate cognate ligands or 
30 receptors, to identify agents that modulate their interactions, in addition to its use as a 
nuuritional supplement. Protein, as well as, antibodies directed against the protein may 
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show utility as a tumor marker and/or immunotherapy targets for the above listed 
tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO;28 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list eveiy related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more poly aucleotides comprising a nucleotide sequence described by the general 
formula of a-h, where a is any Integer bcp.veer. 1 to 1992 of SEQ IE) NG:28, b is an 
integer of 1 5 to 2006. where both a and b correspond to the positions of nucleotide- 
residues shown.in SEQ ID NO:28, and where b is greater than or equal to a + 14, ' 

FEATURES OF PROTEIN ENCODED BY GENE NO: 19 

The translation product of this gene shares sequence homology with the 
murine transforming protein (See. e.g., Genbank Accession No. 
gil53529bmblCAA36859.1l; all references available tlirough this accession are hereby 
mqorpor^ted by reference hcrcm). 

In a specific embodiment, polypeptides comprising the amino acid sequence 
of the open reading frame upstream of the predicted signal peptide are contemplated 
by the present invention. Specifically, polypepudes of the invention comprise the 
following amino acid sequence: PBEGTPAGTGPEFPGRPTRPQRMRSLISSHPCQ 
HLiLLllXLFLILAILVDVKWYLVmCISLMTSDVEHLFMCLLAIRISSWR 
NVY (SEQ ID NO: 290). Polynucleotides encoding these polypeptides are also 
provided. 

This gene is expressed primarily in activated and basal T-celLs. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immunodeficiency, tumor necrosis, infection, lymphomas, auto- 
immunities, cancer, metastasis, wound healing, inflammation, anemias (leukemia) and 
other hematopoietic di.sorders. Similarly, polypeptides and antibodies directed to these 
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polypeptides are useful in providing immunoiogicaJ probes for differential 
idemificatioa of the tissue(s> or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., inunune, or cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level. i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

The ti.ssuc distribution in activated T-cells and the homology to a uiuiine 
transfonning protein indicates polynucleotides and polypeptides corresponding to diis 
gene are.useful forthe diagnosis and ureatment of a variety of immune system ~ 
disorders. Representative uses are described in the "Immune Activity" and "infectious 
disease" sections below, in Example 1 1, 13, 14, 16, 18, 19, 20. and 27. and elsewhere 
herein. Briefly, the expression of this gene product indicates a role in regulating the . 
. proliferation; survival; differentiation; and/or activation of hematopoietic cell 
lineages, including blood stem cells. This gene product is involved in the reguladon 6f 
cytokine production, antigen presentation, or other processes suggesting a usefulness 
in the treatment of cancer (e.g.. by boo.sting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also used as an agent for 
immunological disorders including arthritis, asthma, immunodendency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatou's Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-ccll mediated cytotoxicity; iiiunune reactions to transplanted organs and 
tissues, such as host-versus-gratt and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infeniiity, lense tissue injury, demyelination, systemic 
lupus erythematosis, drug induced hemolytic anemia, rheumatoid artliritis, Sjogren's 
Disease, scleroderma and tissues. Moreover, the protein may represent a secreted 
factor that influences the differentiation or behavior of other blood cells, or that 
recruits hematopoietic cells to sites of injury. In addition, this gene product may have 
commercial utility in the expansion of stem cells and coiumiued progenitors of 



WO00A>6698 



55 



PCT/IJS99/I7130 



various blood lineages, and in ihe differentiation and/or proliferation of various cell 
types. 

The secreted protein can also be used to determine biological activity, to raise 
amibodies, as tissue markers, to isolate cognate igands or receptors, to identify agents 
tiiat modulate their interactions and as nutritional supplements. It may also have a 
very wide range of biological activities aldwugh no evidence for any is provided in 
die specification. Typical of these arc cytokine, cell proliferation/differentiation 
modulating activity or induction of other cytokines; 
inununostimulating/inununosuppressant activities (e.g. for treating human 
sminunodeficicncy virus ififecLiuii, cancer, auioimmune diseases and allergy); 
regulation of haematopoiesis (e.g. for treating anaemia or as adjunct to 
chemodierapy); sdmulaiion of growth" of Bonc; cartilage, tendons; ligffients and/or 
nerves (e.g. for treating wounds, stimulation of follicle stimulating hormone (for 
control of fertility); chemoiaclic and chemokinetic activities (e.g. for timing 
infections, tumours); haemostatic or thrombolytic activity (e.g. for treating 
haemophilia, cardiac infarction etc.); anti-inflammatory activity (e.g. for treating 
septic shock, Crohn's Disease); as antimicrobials; for treating psoriasis or other 
hyperprolifcrative disease; for regulation of metabolism, behaviour, and many others. 
Also contemplated is the use of the corresponding nucleic acid in gene therapy 
procedures. Furtiiermore, the protein may also be used to determine biological 
activity, raise antibodies, as tissue markers, to isolate cognate ligands or reccplore, to 
identify agents dial modulate their interactions, in addition to its use as a nutritional 
supplement Protein, as well as, antibodies directed against die protein may show 
utility as a tumor marker and/or immunotherapy targets for die above listed tissues. 

Many polynucleotide sequences, such as EST sequences, ai^ publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:29 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from die scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from die present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 3056 of SEQ ID NO:29, b is an 
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integer of 15 to 3070, wheie both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:29, and where b is greater than or equal to a + 14, 

FEATURES OF PRO ii:iN ENCODED BV GENE NO: 20 

The translation product of this gene was shown to have homology to the Mus 
musculus ALG-2 protein, which is known to code for a Ca(2+)-binding protein 
required for T cell receptor-. Fas-, and glucocorticoid-induced cell death. AIjG-2 
mediate Ca(2+)-reguiated signals along the death pathway and may pJay a role in the 
onset of Alzheimer's Disease (See e.g., Genbank Accession No.gil 1 2 1 3520; all 
references available rhrough this accession are hereby incorporated by refcicnu; 
herein). 

Preferred polypeptides comprise the following amino acid sequence: NWVPT 
CLCPSAPCSraLLSRFKCLFSPQRLTDIFRRYDTDQDGWIQVSYEQYLSMVFS 
IV (SEQ ID NO: 291). and/or QRLTDIFRRYDTDQDGWIQVSYEQYLSMVFSIV 
(SEQ ID NO: 292). Polynucleotides encoding these polypeptides are also provided 

When tested against IC562 cell lines, supematants removed from cells 
containing this gene activated the ISRE (interferon-sensitive responsive element). 
Thus, it is likely that this gene activates immune or leukemia cells through the Jaks- 
STAT signal transduction pathway. ISRE is a promoter element found up.stream in 
many genes which are involved in the Jaks-STAT pathway. The Jaks-STAT pathway 
is a large, signal transduction pathway involved in the differentiation and proliferation 
of cells. Therefore, activatwn of the Jaks-STATs pathway, reflected by the binding of 
the ISRE element, can be used to indicate proteins involved in the proliferation and 
differentiation of cells. 

A preferred polypeptide fragment of the invention comprises the following 
amino acid sequence: MFYKLTLILCELSVAGVTQAASQRPLQRLPRHiCSQR 
XPPGRCLLKAXLQTTWXXPDKPT PRLSPPLXSDPKR (SEQ ID NO: 293). 
Polynucleotides encoding these polypeptides are also provided. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
5. Accordingly, polynucleotides related to this iavention are useful as a marker in 
linkage analysis for chromosome 5. 
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This gene is expressed primarily in placenta, and to a lesser extent, in a variety 
of other tissues and cell types. 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biojogical sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, developmental anomalies, fetal deficiencies ovarian and endometrial 
cancers, reproducrive dysfunction and pre-natal disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
pixAes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the reproductive system, 
expression of this gene at significantly higher or lower.levels is routinely detected in ' 
cer tain tissues or cell tyi^ (e.g., rcproLductive, developmental, or cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, amnioUc fluid, scnim, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 143 as residues: Arg-24 to Arg-3K ne-33 to Gly-41. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in placenta indicates that polynucleotides and 
polypeptides corresponding to this gene arc useful for the treatment, prevention 
and/or diagnosis of developmental anomalies, fetal deficiencies, ovarian and 
endometrial cancers, reproductive dysfunction and pre-natal disorders. Expression 
within embryonic tissue and other cellular sources marked by proliferating cells 
combined with the observed ISRE activity, and homology to the apoptosis linked. 
ALG-2 indicates that this protein may play a role in the regulation of cellular division, 
and may show utility in the diagnosis, treatment, and/or prevention of dcvelopmenud 
diseases and disorders, cancer, and other proliferative conditions. Representative uses 
are described in the "Hyperprolifcrative Disorders" and "Regeneration" .sections • 
below and elsewhere herein. Briefly, developmental tissues rely on decisiore; 
involving cell differentiation and/or apoptosis in pattern formation. 
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Dysregulation of apoptosis can result in inappropriate suppression of celJ 
disath, as occurs in the development of some cancers, or in failure lo control the extent 
of cell death, as is believed to occur in acquired immunodeficieocy and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential ro es in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the ueatnieiU of cancers. It may 
also act as a moiiphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention arc useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to odier types 
of degenerative conditions. Thus this nmrcin may modulate apoptosis or tissue 
differeniiadon and is useful in the detection, treatment, and/or prevention of - 
degeneratiyepr proliferaiive.conditions and diseases. The protein is usefiil in ~ 
modulating die immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
maricers, to isolate cognate hgands or receptors, to identify agents diat modulate their 
interactions, in addition to its use as a nuiriuonal supplement Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marlcer and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:30 and may have been publicly available prior to conception of 
die present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome- Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2213 of SEQ ID NO:30, b is an 
integer of 15 to 2227, wlterc both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:30, and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 21 

The translation product of this gene was shown to have homology to the 
human histo-blood group A transferase (See, e.g.. Cenbank Accession No. 
gblAAD26573.nAF134413_l (AFI34413); all references available through this 
accession are hereby incorporated by reference herein) which is known to represent 
one of the major allogeneic anUgens in both erythrocytes and tissues of humans. Its 
been proposed that the A phenotype is associated with the glycosyltransferas that 
converts the H substance associated with the O phenotype to A through the addition 
of alphaI-3-N-acetylgaloctDsamine oralphal-3-galactosyl residues to the H antigen 
Fuc-alphai -2Gal- betai-R. Therefore, the primary product of the histo-blood group A 
is its respective glycosyltransferase. Preferred polypeptides of the invention comprise 
the following amino acid sequence: TSSPVFSFCSMAVREPDHLQ ^ 

RVSUPRYNVSASLQWLPCHRIVLQPWHMCAMWELGQVLFHPVAPREGAAPS 
PVSTLTWPSSCSHSESTMELELQF(SEQ ID NO: 294). LPCHRI\' (SEQ ID NO: 
296), SLQWLPCHRIVLQPW (SEQ ID NO: 297). and/or MAVREPDHLQRVSLPR 
(SEQ ID NO: 295). Polynucleotides encoding these polypeptides are also provided. 

This gene is expressed primarily in 12-week-old human embryo. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. developmental anomalies, fetal deficiencies, pre-natal disorders, 
hematopoietic disorders, or cancer. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particulariy of the developing ferns, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., hematopoietic, lymph, developing, or cancerous and wounded tissues) or bodily 
fluids (e.g.. lymph, amniotic fluid, serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. 
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The tissue distribution in 12 week old embryo indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for the treatment and diagnosis 
of develqpmental anomalies, fetal deficiencies, pre-natal disoideis and cancer. 
Similarly, expressioa within embryonic tissue and other cellular sources marked by 
proliferating cclk indicates that this protein may play a role in the regulation of 
cellular division. Similarly, embryonic development also involves decisions involving 
cell differentiation and/or apoptosis in pattern formation. Thus, this protein may also 
be involved in apoptosis or tissue differentiadon and could again be useful in cancer 
therapy. Alternatively, the tissue distribution and homology to human blood group A 
and B glycosyltransferasc Cuzymes indicates iiiat poiynucicotides and polypeptides 
corresponding to this gene are useful for the treatment and diagnosis of hematopoietic 
related disorders such as anemia, pancytopenia, leukbpCTia, thf ombocytopeniaor 
leukemia since stromal cells are important in the production of ceUs of hematopoietic 
lineages. Representative uses are described in the "Imnuine Activity" and "infectious 
disease'* sections below, in Example 1 1, 13, 14, 16, 18, 19, 20, and 27, and elsewhere 
herein. Briefly, the uses include bone marrow cell cx-vivo culture, bone marrow 
transplantation, bone marrow reconstitution, radiotfierapy or chemotherapy of 
cecplasta. 

The gene product may also be involved in lymphopoiesis, thereforc, it can be 
used in immune disorders such as infection, inflammation, allergy, immunodeficiency 
etc. In addition, this gene product may have commercial utUit>' in the expansion of 
stem cells and committed progenitors of various blood Imeages, and in the 
differentiation and/or proliferation of various cell types. Fuidiermore, the protem may 
also be used to determine biological activity, to raise antibodies, as tissue markets, to 
isolate cognate ligands or receptors, to identify agents that modulate their interactions, 
in addition to its use as a nutritional supplement. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed dssues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID N0:3 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
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excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
mofe polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 1 274 of S EQ ID NO:3 1 , b is an - 
integer of 15 to 1288. where both a and b correspond to Ae positions of nucleotide 
residues shown in SEQ ID N0:31, and where b is greater than or equal to a + 14. 

FEATUREIS OF PROTEIN ENCODED BY GENE NO: 22 

The translation pnjduct of this gene shares sequence homology with CD97 
(EMRi ), which is thought to be important in both adhesion and signaling piDcesscs . 
early after leukocyte activation (See, e.g„ Genbank Accession No. git784994; all 
references^available through this accession are hereby incorporated by reference 
herein). EMRl belongs to a novel family of G-protein receptors that has recently been 
recognized on the basis of homologous primary amino acid sequences, comprises 
receptors to hormones of the secretin/vasoactive intestinal peptide/glucagon family. ' 
parathyroid hormone and parathyroid hormone-related peptides, growth hormone 
releasing factor, corticotropin-releasing factor, and calcitonin. Proteins with seven 
transmembrane segments (7TM) define a superfemily of receptoiB (TTMreceptors) 
sharing the same topology: an cxlraccliuiar N-terminus. three extramembranous loops 
on either side of the plasma membrane, and a cytoplasmic C-terminal tail. Upon 
ligand binding, cytoplasmic portions of the activated receptor interact with 
hcterotrimcric G-coupIed proteins to induce various second messengers, which 
subsequendy activate various signal transduction pathways depending upon the 
specific C-coupled protein associated with the receptor. Preferred polypeptides of the 
invention comprise the following amino add sequence: CFKRKPKREHCSCP 
ITYQSLGDILNASFFSKRKGMQEVKLNSYVVSGTIGLKEKISLSEPVFLTFRHN 
QPGDKRTKHICVYWEGSEGGRWSTEGCSHVHSNGSYTKCKCFHLSSFAVLV 
ALAPKEDPVLTVITQVGLTISLUXFUVILTFLLCRP^Q^^^STSLHLELSLCLF^ 
HLUl-TCINRTEPEVLCSnAOLLHFT-YLACFrWMIJJEGLHL^ 
YTSTGRFKKRFMYPVGYGIPAVIIAVSAIVGPQNYGTFTHCWLKLDKGnWSF 
MGPVAVlILINLVFYFQVLWlLRSKLSSUgKEVSTIQDTRVNfTFKAISQLFILGC 
SWGLGFFMVEEVGKTIGSIIAYSFTIINTLQGVLLFVVHCLLNRQVRMEYKKW 
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FSGMRKGVETESTEMSRSTTQTKTEEVCKSSEiniKGGTASSSAESTKQPQPQ 
VHLVSAAWLKMN (SEQ ID NO: 298). and/or FFWKENLRRNGSREDFARRATQ 
LIQSVELSIWNASFASPGKGQISEFDIVYETKRCNETRENAFLEAGNNTMDINC 
ADALKGNLRESTAV ALSUNLLGIF SEQ ID NO: 299. Polynucleotides 
encoding these polypeptides are also provided. 

Included in this invention as preferred domains are two EGF-like protein 
domains, which were identified using the ProSite analysis tool (Swiss Institute of 
Bioinformatics). First, a sequence of about forty amino-acid residues long found in 
the sequence of epidengaal growth factor (EGF) has been shown to be present in a 
large number of membrane-bound and extracellular, mostly animal proteins. Many of 
these proteins require calcium for their biological function and a calcium-Knding a^te 
has been found to be located at the N-terminus of some EGF-like domains. Calcium- 
binding is crucial for numerous protein-protein interactions. We have used the N- 
terminal part of the EGF donriain as a consensus pattern. It includes the negative N- 
tenninus and the possible hydroxylation site. The consensus pattern is as 
follows:rDEQN|.(DEQN]{2}C.{3,l4K:.{3,7>C.fDNJ.{4}fFY|.C (The four Cs are 
involved in disulfide bonds). 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: DINECErOLAKCKYKAYCRNKVGGYIC (SEQ ID NO: 300). 
Polynucleotides encoding these polypeptides are also provided. Secondly, post- 
translational hydroxylation of aspartic acid or aspaiagine to form erythro-beta- 
hydroxyaspartic acid or eryihro-beta-hydroxyasparagine has been identified in a 
number of proteins with domains homologous to (EGF). Based on sequence 
comparisons of the EGF-homology region that contains hydroxylatcd Asp or Asn, a 
consensus sequence located in the N-tcrminal of EGF-like domains has been 
identified that seems to be required by the hydroxylase(s). The consensus sequence is 
as follows: C.IDNI.{4}rFY|.C.C 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: CRNKVCGYICSC (SEQ ID NO: 301). Polynucleotides encoding these 
polypeptides are also provided. 

Further preferred are polypeptides comprising the calcium-binding EGF-like 
domain and aspartic acid and asparagine hydroxylation site listed above, and at least 
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5. 10. 15, 20. 25, 30, 50. or 75 additional contiguous amino acid residues of the 
sequence referenced in Table I for this gene and the embodiments listed herein. The 
additional comiguous amino acid residues is N-tcraiinal or C- terminal to one or both 
of the listed domains. Alternatively, the additional contiguous amino acid residues is 
both N terminal and C-tenninal to one or both of the hstcd domains, wherein the total 
N- and C-terminal contiguous amino acid residues equal the specified number. The 
above preferred polypeptide domains arc characteristic of a signature specific to EGF 
like proteins. Based on the sequence similarity and conserved domains, The 
translation product of this gene is expected to share at least some biological activities 
with EGF-!ike proteins. Such activities are known in the art, some of which arc 
described elsewhere herein. 
^ -This gene is expressed primarily iri^eosinoptiils. ^ " " 

Therefore, polynucleoddes and polypeptides of the invention arc useful as 
reagents for differential identificauon of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, hematopoietic disorders or anemias and leukemias. 
mimunodeficiencies, infection, lymphomas, auto-iuununities and cancer. Similarly, 
polypeptides and antibodies directed to these polypeptides arc u.seful in providing 
immunological probes for differential identification of the tissue(s) or cell type(5). For 
a number of disorders of the above tissues or cells, particularly of the immune and 
hematopoietic systems, expression of diis gene at signincantiy higher or lower levels 
is romincly detected in certain ussues or cell types (e.g., immune, hematopoietic, or 
cancerous and wounded tissues) or bodily ttuids (e.g., lymph, semm, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, lelaUve to the standard gene expression level, i.e.. 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

Preferred polypeptides of the present invention comprise Inrnitmogcnic 
epitopes shown in SEQ ID NO: 145 as residues: Ser-22 to Ser-30, Pro-33 to Cys-4«. 
Asp-50 to Lys-67, Pro- 1 17 to Ser-130. Polynucleotides encoding said polypeptides 
are also provided. 
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The tissue distribution in eosinophils combined with its homology lo a known 
human seven transmembrane domain protein indicates that polynucieotides and 
iO polypeptides coiresponding to this gene arc useful for the diagnosis and treatment of 

cancer and other proliferative disorders, particularly considering the fact that the 
5 majority of 7 transmembrane receptors are lightly associated with signal transduction 
pathways which arc integral to the moduladon of the cell cycle. As such, the protein 
product of this gene may play a role in the regulation of cellular division, where loss 
of regulation may result in proliferating cells and the onset of tumors or cancer. 
Additionally, the expression in hematopoietic cells and tissues indicates that this 
10 protein may play a role in the proliferation, differentiation, and/or survival of 

hematopoietic cell lineages. In such an event, this gene is useful in the treaunent of 
— _- . . = , . ^yniphoproliferaiive disorders;^d in theTOintOT^ 

hematopoietic lineages from early hematopoietic stem and committed progenitor 
25 cells. Similarly, embryonic development also involves decisions involving cell 

15 differentiation and/or apoptosis in pattern formation. Thus this protein may also be 
involved in apoptosis or tissue differentiation and could again be useful in cancer 
therapy. Similarly, the tissue distribution and homology to CD97 indicates that the 
protein product of this gene might be a marker for differentiation and activation of 
eosinophils, and therefore is useful for the diagnosis and treatment of immune 
20 disorders including: leukemias, lymphomas, auto-immunities, immunodeficiencies 
35 AIDS), iramuno-supressive conditions (transplantation) and hematopoietic 

disorders. Representative uses are described in the "limnunc Activity" and "infectious 
disease" sections below, in Example 11,13, 14, 16. 18, 19, 20, and 27, and elsewhere 
herein. In addition this gene product is applicable in conditions of general microbial 
^ 25 infection, inflammation or cancer. Furthermore, the protein may also be used to 

determine biological activity, to raise antibodies, as tissue markers, to isolate cognate 
ligands or receptors, to identify agents that modulate their interactions, in addition to 
^5 its use as a nutritional supplement. Protein, as well as. antibodies directed against the 

Fotcin may show utility as a tumor marker and/or immunodierapy targets for the 
30 above listed tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
50 available and accessible through sequence databases. Some of these sequences are 
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related to SEQ ID NO:32 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invenuon. To list every related sequence is 
cutnbeisome. Accordingly, preferably excluded from the present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 3266 of SEQ ID NO:32, b is an 
integer of 15 to 3280. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:32. and where b is greater than or equal to a + 14. 

FEATURES GF FRGTEiN ENCODED B Y GKNENO: 23 

The translation product of this gene has been found to have homology to the' 
rat neural F box protein NFB42, inTdditioh to a conserved Cacnorhabditis elegans 
CI4B1.3 protein (Sec, e.g.. Gcnbank Accession Nos. gil385I648lgWAAC97505.ll 
(AF098301) and gil558270; all references available through these accessions are 
hereby incorporated by reference herein). Preferred polypeptides of the invention 
comprise the following amino acid sequence: ALCPHPHLILNVTVSPAPSCRHVK 
KVVASPSPSTTMIAMDAPHSKAALDSINELPENILLELFTHVPARQLLLNCRL 
VCSLWRDLIDL^^l-WKa«CClJlEGFITKDWDQPVADWKIFYFLRS^^^ 
NPCAEEDMFAWQIDFNGGDRWKVESLPGAHGTDFPDPKVKKYFVTSYEMCL 
KSQLVDLVAEGYWEELLDTFRPDIVVKDWFAARADCGCTYQLKVQLASA 
DYFVLASFEPPPVTIQQWNNATWTEVSYTFSDYPRGVRYILFQHGGRDTQy 
WAGWYGPRVTNSSIVVSPKMTRNQASSEAQPGQKHGQEEAAQSPYRAVV 
QIF (SEQ ID NO: 302). Polynucleotides encoding these polypeptides are also 
provided. 

The gene encoding the disclosed cDN A is believed to reside on chromosome 
1. Accordingly /polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 1. 

This gene is expressed primarily in immune cells, especially primary dendritic 
cells, and T cells, and to a lesser extent in a variety of other tissues including breast, 
keratinocytes. epididiymus (cauda), lung, multiple sclerosis, endometrial .stromal 
cells, IL4 induced umbilical vein endothelial cells, fetal kidney, fetal dura mater, 
rejected kidney, and osteoblasts. 
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Therefore, polynucleotides and polypeptides of the invcmion are useful as 
reagents for differential identification of the lissue(s) or cell type(s) present in a 
10 biological sample and for diagnosis of diseases and conditions which include, but are 

not limited to. cancer and other proliferative disordere, particularly of the immune 
5 system or endothelial cells. Similarly, polypeptides and antibodies directed to these 
polypeptides aie useful in providing immunological probes for differential 
idcnUfication of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
significantly higher or lower levels is routinely detected in cenain tissues or cell types 
10 (e.g., iiiimune. or cancerous and wounded tissues) or bodily fluids (e.g., lymph, 

serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or ceil sample 
taken from an indi viduil Havit^ sucHTHisorder, relative to the staadard^ne 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
25 individual not having the disorder. 

15 Preferred polypeptides of the present invention comprise immunogenic 

epitopes shown in SEQ ID NO: 146 as residues: Pro-4l to Cys-47, Phe-52 to Gly.59. 
Pro-62 to His-70. Polynucleotides encoding said polypepudes are also provided. 
The tissue distribution in immune cells indicates that polynucleotides and 
polypeptides corresponding to this gene are useftil for the diagnosis and treatment of a 
20 variety of immune system disorders. Representative uses are described in the 
35 "Immune Activity" and "infectious disease" sections below, in Example M. 13. 14, 

16, 18, 19, 20. and 27, and elsewhere herein. Briefly, the expression of this gene 
product in T-cells indicates a role in regulating the proliferation; survival; 
differentiation; and/or activation of hematopoietic cell lineages, including blood stem 
25 cells. This gene product is involved in the regulation of cytokine pioduction. antigen 
presentation, or other processes suggesting a usefulness in the treatment of cancer 
(e.g.. by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also used as an agent for 
30 immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatou's Disease, inflammatory 
50 bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities. 
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such as T-ccll mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-vcrsus-hosi diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demycJination, systemic 
lupus erythematosis, drug induced hemolydc anemia, rheumatoid arthritis, Sjognsn's 
Disease, sclerocierma and tissues. Moreover, the protein may represent a secreted 
factor that influences the differentiation or behavior of other blood cells, or that 
recmils hematopoietic cells to sites of injur>'. In addition, thii gene product may have 
commercial utility in the expansion of stem cells and committed progenitois of 
various blood lineages, and in the differentiation and/or proliferation of various cell 
types. 

The secreted protein can also be used to determine biological activity, to raise 
antibodies, as tissue markersrto isolate cognate ipids or receptors, to identify agents 
that modulate their interactions and as nuuitional supplements. It may also have a 
very wide range of biological activities although no evidence for any is provided in 
the specificadon. Typical of these are cytokine, cell proliferation/differentiation 
modulating activity or induction of other cytokines; 
immunostimulaiing/immunosuppicssant activities (e.g., for treating human 
immunodeficiency virus infection, cancer, autoimmune diseases and allergy); 
regulation of haematopoicsis (e.g.. for treating anaemia or as adjunct to 
chemotherapy): stimulation of growth of bone, cartilage, tendons, ligaments and/or 
nerves (e.g., for treating wounds, siimuladon of follicle stimulating hormone (for 
control of fertility); chemoiaciic and chemokinetic activities (e.g. for treating 
infections, tumours); haemostatic or thrombolyuc activity (e.g., for treating 
haemophilia, cardiac infarction etc.); anti-inflammatory activity (e.g., for treating 
septic shock, Crohn's Disease); as antimicrobials; for treating psoriasis or other 
hypcrproliferaiive disease; for regulation of metabolism, behaviour, and many others. 
Also contemplated is the use of the corresponding nucleic acid in gene therapy 
procedures. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:33 and may have been publicly available prior to conception of 
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the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 1283 of SEQ ID NO:33, b is an 
integer of 15 to 1297. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:33, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEj^N ENCODED BY GENE NO: 24 

The translation product of this gene shares sequence homology with the 
human, mouse, and bovine dopamine hydroxylase which^is thought tobe im|»itatit in 
the modification of dopamine, a neurotransmitter (See Genbank Accession Nos. 
gil30474. gil 162965, and/or gil2358082; all references available through these 
accessions are hereby incorporated by reference herein). Preferred polypeptides of the 
invention comprise the following amino acid sequence: RQRSWNPGT 
NCYHPNMPDAFLTCEn/IFAWAIGGEGFSYPPHVGLSLCTPLDPHYVLLEVH 
YDNPrYEEGLIDNSGLRLFYTMDIRKYDAGVIEAGLVWSLFHTIPPGMPEF 
QSEGHCTLEGLEEALEAEKPSGJHVFAVLLHAHLAGRGIRLRHFRKGICEMKL 
LAYDDDFDFNhQEFQYLKEEQTILPGDNLITECRYNTKDRAEMTWGGLSTR 
SEMCLSYLLYYPRINLTRCASIPDIMEQLQnGVKeYRPVTTWPFIIKSPKQYK 
NLSFMDAMNKFKWTKKEGLSFNKLVLSLPVNVRCSKTDNAEWSIPRNDSrr 
SRYRKTL (SEQ ID NO: 303). Polynucleotides encoding diese polypeptides arc also 
provided. 

A preferred polypeptide fragment of the invention comprises the following 
amino acid sequence: MCCWPLLLLWGLLPGTAAGGSGRTYPHRTLLDSEGK 
YWLGWSQRGSQIAFRLQVRTAGYVGFGFSPTGAMASADIVVGGVAHGR 
PYLQDY FTNANRELKKDAQQDYHLEYAMENSTHTIIEFTRELHTCDINDKS 
rrDSTVRVIWAYHHEDAGEAGPKYHDSNRCJTKSLRLLNPEKTSVLSTALPYF 
DLVNQDVPIPNKDTTYWCQMFKIPVFQEKHHVIKVEPVIQRGHESLVHHILL 
YQCSNNFNDSVPGIRARIAITPTCPMHSSPV KL(SEQ ID NO: 304). 
Polynucleotides encoding these polypeptides are also provided. 
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This gene is expressed primarily in brain» Uic pulmonary system, and to a 
lesser extent in kidney. 

Therefore, polynucleotides and polypeptides of the iovention are useful as 
reagents for differential identification of the lissue(s) or eel! type(s) present in a 
biologicai sample and for diagnosis of diseases and conditions which include, but are 
not limited to, neurological and behavioral disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides are useftil in providing immunological 
probes for differentia! identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the nervous system, expression 
of this gene at significantly higher or lower levels is routinely detected in certain 
tissues or cell types (e.g., neural, endocrine, or cancerous and wounded tissues) or" 
l^ily fliuds (e,g., sputum.Jymph,.semm«.plasma, urine« synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of flic present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 147 as residues: Ser-33 to Trp-38, GIy-40 to Gly-45, 
Asn-93 to Asp-105, Thr-128 toThr-137. Glu-150 to Lys-167, Pro-197 to Tyr-203; . 
Cys-242 to Asn-247, Ser-253 to Tyr-258, His-307 to Glu-3 14. Glu-357 to Gly-362, 
Trp-373 to Gln-378, Ser-402 to Glu-408. Polynucleotides encoding said polypeptides 
are also provided. 

The tissue distribution in brain and homology to a protein involved in the 
modification of dopamine indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the detection, treatment, and/or prevention of 
neurodegenerative disease states, behavioral disorders, or inflammatory conditions. 
Representative uses are described in the "Regeneration" and "Hyperproliferative 
Disorders" sections below, irt Example 11.15, and 18, and elsewhere herein. Briefly, 
the uses include, but are not limited to the detection, treatment, and/or prevention of 
Alzheimer's Disease, Parkinson's Disease, Huntington's Disease, Tourctte Syndrome, 
meningitis, encephalitis, demyelinating diseases, peripheral neuropathies, neoplasia, 
trauma, congenital malformation!?, spinal cord injuries, ischemia and infarction, 
aneurysms, hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive 
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compulsive disorder, depression, panic disorder, learning disabiliiies. ALS, 
psychoses, autism, and aliened behaviors, including disorders in feeding, sleep 
patterns, balance, and perception. In addition, the gene or gene product may also play 
a role in die treatment and/or detection of developmental disorders associated with die 
developing embryo, sexually- linked disorders, or disorders of the cardiovascular 
system. Alternatively, the Uoinology to dopamine hydroxylase indicates that 
polynucleotides and polypeptides corresponding to this gene arc aseftil for the 
detection, treatment, and/or prevention of various endocrine disorders and cancers, 
particularly Addison's Disease, Cushing's Syndrome, and disorders and/or cancers of 
the pancreas (e.g., diabetes lucliiius), adrenal cortex, ovaries/ pituitary (e.g., hyper-, 
hypopituitarism), thyroid (e.g.. hyper-, hypothyroidism), parathyroid (e.g.. hyper-' 
ihypoparathyroidism), hypothan«nus, and testes. the protein may also 

be used to determine biological activity, to raise antibodies, as tissue markers, to 
isolate cognate ligands or receptors, to identify agents that modulate their iiiteractions, 
in addition to its use as a nutritional supplement. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of Uiese sequences are 
related to SEQ ID NO: 34 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 2 170 of SEQ ID NO:34, b is an 
integer of 15 to 2184, where both a and b coircspond to the positions of nucleodde 
residues shown in SEQ ID NO:34, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 25 

When tested against Jurkat T-cell lines, supematanis removed from cells 
containing tfiis gene activated the gamma activating sequence (GAS), a promoter 
element found upstream of many genes which are involved in the Jak-STAT pathway. 
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The Jak-STAT pathway is a large, signal transduction pathway involved in the 
differentiation and proliferation of cells. Therefore, activation of the Jak-STAT 
10 pathway, reflected by the biiiding of the GAS element, can be used to indicate 

proteins involved in the proliferation and differentiation of cells. Thus, it is likely dtat 
5 this gene activates T-cells through the JakStat signal transduction pathway. 

This gene is expressed in a variety of human normal and diseased tissues 
including breast, infant adrenal gland, skin tumor, colon, pituitary. Wilms tumor, and 
to a lesser extent in other tissues. 

Therefore, polynucleotides and polypeptides of the in vendon are useful as 
10 reagents for differential Idsntificatiori of ihc ussue(s) or ceil type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but ^rc 
'"'"i^"* to..breasi cancer and other proliferative diford^, afflicting endoc^e or 
endothelial tissues. Similarly, polypeptides and antibodies directed to these 
25 polypeptides are useful in providing immunological probes for differential 

15 idenUfication of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the endocrine system or of breast and/or breast lymph 
nodes, expression of this gene at sigiiificanily higher or lower levels is routinely 
dcteaed in certain tissues or cell types (e.g.. reproductive, endocrine, or cancerous 
and wounded Ussues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial 
20 fluid and spinal fluid).or another tissue or cell sample taken from an individual having 
35 ^ disorder, relative to the standard gene expression level, i.e., the expression 

level in healthy tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution in brcasl, infant adrenal gland, skin tumor, colon, 
pituitary, and Wilm's tumor, and biological activity in activating the GAS promoter 
^ 25 element indicates that polynucleotides and polypeptides corresponding to this gene 

are useful for the detection, treatment, and/or prevention of various endocrine 
disorders and cancers, particularly Addison's Disease. Cushing's Syndrome, and 
45 disorders and/or cancers of the pancreas (e.g., diabetes mellitus). adrenal concx, 

ovaries, pituitary (e.g., hyper-, hypopimitarism), thyroid (e.g., hyper-. 
30 hypothyroidism), parathyroid (e.g., hyper-,hypoparathyroidism) . hypothallamus, and 
testes. Alternatively, the tissue distribution and biological activity indicates that 
50 polynucleotides and polypeptides corresponding to this gene are useful for the 
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diagnosis and treatment of cancer and other proUferativc disorders. Expression within 
embryonic tissue and odicr cellular sources marked by proliferating cells, (i.e., breast, 
skin and Wilm s tumors) indicates that this protein may play a role in the regulation of 
cellular division. Additionally, the expression in hematopoietic cells and tissues 
indicates thai this protein may play a role in the proliferation, differentiation, and/or 
survival of hematopoietic ceU lineages. Representative uses arc described in the 
"Immune Activity " and infectious disease" sections below, in Example 1 1. 13. 14, 
16, 18, 19, 20. and 27, and elsewhere herein. In such an event, this gene is useful in 
the treatment of lymphoproliferativc disorders, and in the maintenance and 
differentiation of various hematopoietic lineages from cariy hematopoietic stem and 
committed progenitor cells. Similarly, embryonic development also involves 
decisions involvingxeU diffcrenUation and/or apoptosis ih pattern formiion. Thus^ 
this protein may also be involved in apoptosis or tissue differcnUadon and could again 
be useful in cancer therapy. Furthermore, the protein may also be used to deteimine 
biological activity, to raise antibodies, as tissue markers, to isolate cognate ligands or 
receptors, to identify agents that modulate their interactions, in addition to its use as a 
nutritional supplement. Protein, as well as, antibodies directed against the protein may 
show utility as a tumor marker and/or iimnunotherapy targets for the above listed 
tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:35 and may have been publicly available prior to conception of 
the present invenUon. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invemion arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 935 of SEQ ID NO:35, b is an 
integer of 15 to 949. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:35, and where b is greater tfian or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 26 

In another embodimeni. polypeptides comprising the amino acid sequence of 
°P^" reading frame upstream of the predicted signal peptide arc coniemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
5 following amino acid sequence: TGTFWSPRSQRRGCCGRRAPRPEAN4ENGAVYS 

FITEEDPGPARGPRSGLAAYFFMGRLPLLRRVLKGLQLLLSLLARCEEVVSQ 
^^^"-CGGLYITEFVSCSAFLLSLLILIVYCrPFYERVD^^ 

FUJS^IIFVSTIIDRTSAEIAAIVFGFIASFhOTXDFnMLYEI^^ 

R AEALTEPLNA (SEp ID NO: 305), Polynucleotides encoding these polypeptides 

^ 10 are a Iso pro vided 

The gene encoding the disclosed cDNA is believed to reside on chromosome 

3..AccordlnglyrpoIynucleoiides rcrated to this invention^ usefuf^ 
linkage analysis for chromosome 3. 

This gene is expressed primarily in dendritic cells, and to a lesser extent in 
melanocytes, fetal liver and spleen and several other tissues. 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differcmial idemificaUoo of die tissue(s) or cell type(s) present in a 
b:c!og:c2l sample and for diagnosis of diseases and conditions which include, but are 
not limited to, inflammation, and disorders of the hepatic and immune systems. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
35 providing immunological probes for differential identification of the lissue(s) or cell 

type(s). For a number of disorders of the above tissues or cells, particularly of the 
immune and hematopoietic systems, expression of this gene at significantly higher or 
^ lower levels is routinely detected in ceitain tissues or cell types (e.g., hematopoietic, 

25 hepatic, immune, or cancerous and wounded tissues) or bodily fluids (e.g., lymph, 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
45 expression level. Le., the expression level in healthy tissue or bodily fluid from an 

individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 149 as residues: Phe-63 to Ser-75. Thr-97 to Ser-102. 
Glu-128 to Arg-143. Polynucleotides encoding said polypeptides are also provided. 
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The tissue disiribution indicates thai polynucleotides and polypeptides 
corresponding lo this gene are useful for the diagnosis and treatment of a variety of 
immune system disorders. Representative uses are described in the "Immune 
Activity*- and "infectious disease" sections below, in Example 1 1, 13. 14, 16. 18, 19, 
20, and 27, and cJscwhere herein. Briefly, the expression of this gene product in 
dendritic cells indicates a role in the regulation of the proliferation; survival; 
differentiation; and/or activation of potentially all hematopoietic cell lineages, 
including blood stem cells. This gene product is involved in the regulation of cytokine 
production, antigen presejitation. or other processes that may also suggest a usefulness 
in the trcatmeiu of cancer (e.g. by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene ' 
-.producrb involved inlminune funcSon is alio used as an agent for 

immunological disorders including arthritis, asduna, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatou s Disease, inflammatory 
15 bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensidvides, 
such as T-ccll mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
disorders, S'^h as autoimmune infertility. Icnse tissue injury, dcmyclination, systemic 
lupus erytiiematosis, drug induced hemolytic anemia, rheumatoid artiiritis. Sjogren's 
Disease, scleroderma and tissues. Moreover, the protein may represent a secreted 
factor that influences the differentiation or behavior of other blood cells, or diat 
lecniits hematopoietic cells to sites of injury. In addition, Uiis gene product may have 
commercial utility in die expansion of stem cells and committed progenitors of 
various blood lineages, and in die differentiation and/or proliferation of various cell 
types. Alternatively, the tissue distribution in fetal liver indicates that polynucleotides 
and polypeptides corresponding to diis gene are useful for the detection and treatment 
of liver disorders and cancers (e.g., hepatoblastoma, jaundice, hepatitis, liver 
metabolic diseases and conditions that are attributable to the differentiation of 
hepatocytc progenitor cells). In addition the expression in fetus would suggest a 
useful role for die protein product in developmental abnormalities, fetal deficiencies, 
pre-natal disorders and various would-healing models and/or tissue trauma. 
Furthermore, the protein may also be used to determine biological activity, raise 
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antibodies, as tissue markers, to isolate cognate itgands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement. 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
cnarker and/or immunotherapy targets for the above listed tissues. 

5 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
relaied to SEQ ID NO:36 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 

10 cnrnhersome. Accordujgly, preferably excluded from the present invcnticn arc one oi' 
more polynucleotides comprising a nucleotide sequence described by the genenil 
formula of a-b.-where a is any integer between 1 to 3324^of SEQ ID'NO:36; b is an 
integer of 15 to 3338, where both a and b correspond to the positions of nucleoddc 
residues shown in SEQ ID NO:36, and where b is greater than or equal to a + 14. 

15 

FEATURES OF PROTEIN ENCODED BY GENE NO: 27 

In a specific embodiment, polypeptides comprising the amino acid sequence 
of the open reading frame upsuream of the predicted signal peptide are contemplated 
by the present invention. Specifically, polypeptides of the invention comprise the 

20 following amino acid sequence: AS APRVMRGHLAGFPALSGLAS VCLWATFS A 
QLFGPVAATSNVTPAPLGCSAARSGPEKRLGTAAPGSAASLAQAGPGAPCRV 
IJ*VDPAPAAU^^VREPGWLGGLFDGAliQ\aiNFLRKSTDVU4DTRE^ 
E (SEQ ID NO: 306). 

In another embodiment polypeptides of the invention comprise the following 

25 amino acid sequence: NICLHSFPVFLSQLLLDRQLLHAPQTLPTPHCGGSSRPGP 
SHPPWLLIQLPCVHVALWQMLRDFSDSRTTPSTLTTQPAAQTAAPAKDQES 
DrVGGEGILa:)lAFLQEDHPLGVGGASAPSSRRELSRRGVHTQTLPEDGTLHG 
TPSSSFDCGIKYIISWPLAPGCDLPSLELSLVCKGVSSCMGFAAG (SEQ ID Na 
307). Polynucleotides encoding these polypeptides are also provided. 

30 This gene is expressed primarily in endothelial cells, lung, and fetal kidney, 

and to a lesser extent in epididymis, keratinocytes and cerebellum. 
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Therefore, polynucleoiides and polypeptides of the invention are useful as 
reagents for differential identification of the lissue(s) or cell typefs) present in a 
10 biological sample and for diagnosis of diseases and conditions which include, but are 

hot limited to, cardiovascular diseases involving endothelial cell disturbances such as 
5 atheroschlerosis. Similarly, polypeptides and antibodies directed to these polypeptides 
are useful in providing immunological probes for diffei^ntial identificalion of the 
tissue(s) or cell type(s). Foranumber of disorders of the above tissues or cells, 
particulariy of the cardiovascular system, expression of this.gcne ai significanUy 
higher or lower levels is routinely detected in certain tissues or ceU types (e.g.. 
cardiovascular, or cancerous and wounded tissues) or U«Jiiy fmids (e.g., lymph, 
serum, plasma, urine, synovial fluid and spinal Huid) or another tissue or cell saif^lc 
=^ = to aaindividuai having such a disorder, rei^^^ ' ^ 

expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
25 individual not having the disoider. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes .shown in SEQ ID NO: 150 as residues: Arg-47 to Leu-54. Polynucleotides 
encoding said polypeptides are also p[X>vided. 

The iis.sue distribution in endothelial cells indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosing and trcaUng 
20 disorders of endothelial cells such as atheroschlerosis, vasculitis, cardiovascular 
35 disease, and emphysema. The secreted protein can also be used to deteimine 

biological activity, to raise aniibodics. as tissue markers, to isolate cognate ligands or 
receptors, to identify agents that modulate their interactions and as nutriUonal 
supplements. The polypeptide may possess a wide range of undetected biological 
activities. Typical of these are cytokine, cell proliferaUon/differenliation moduIaUng 
activity or induction ofolher cytokines; immunostimulating/immunosupprcssant 
activities (e.g., for treating human immunodeficiency virus infection, cancer, 
autoimmunediseases and allergy); regulation of haematopoicsis (e.g.. for 
trcatinganaeuua or as adjunct to chemotherapy); stimulation of growtfi of 
bone.cartilage. tendons, ligaments and/or nerves (e.g., for treating wounds.siimulaiion 
of follicle stimulating hormone (for control of fertility); chemotactic and 
50 chemokineuc activiues (e.g., for treating infections, turnouts); haemostatic or 
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thrombolytic activity (e.g., for treating haemophilia, caniiac infarctioa etc.); anti- 
inflammatory activity (eg., for treating septic shock, Crohn's Disease); as 
antimicrobials: for treating psoriasis or other hyperproiiferative disease; for regulation 
of metabolism, behaviour, and many others. Also contemplated is the use of the 
5 corresponding nucleic acid in gene therapy procedures. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
0 .elated to SEQ ID NO:37 and may have been publicly available prior to conception pf 
the present invention. Preferably, such related polynucleotides are specifically 
excluded fronrtKe scope ofthe^ present invention. To list every relatedsequence is ~ 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
5 formula of a-b, where a is any integer between 1 to 1 549 of SEQ ID NO:37. b is an 
integer of 15 to 1563, where both a and b correspond to the positions of nucleoUde 
residues shown in SEQ ID NO:37. and where b is greater than or equal to a + 14. 

MATURES OF PROTEIN KNCODED BY GENE NO: 28 

hi another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the prcsem invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: PGRPTRPTKNKVCVCLGMLFWAYPICVnDSL 
SCQPCLWSTGATSHFNSPTTSPLFTLFMPCALAPNPFT QLGKLDDR (SEQ ID 
NO: 308). Polynucleotides encoding these polypeptides are also provided. 

This gene is expressed primarily in meningima. 

Therefore, polynucleotides and polypeptides of the invcnUon arc useful as 
reagente for differenUal identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, tumors or disorders of the central nervous .system. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
inrmiunological probes for differential identification of the tissuc(s) or ceil lype(s). For 
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a number of disorders of the above tissues or cells, particularly of the central nervous 
system, expression of this gene at significantly higher or lower levels is routinely 
^0 "^^""^^ certain tissues or cell types (e.g.. neural, or cancerous and wounded 

tissues) or bodily fluids (e.g. lymph, senjm, plasma, urine, synovial fluid and spinal 
5 fluid) or another tissue or cell sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ip NO: 15 1 as residues: His.29 to 'nir-34. Polynucleotides 
iO encoding said polypeptides are also provided. 

The tissue distribution in mcningima indicates polynucleotides and 
polypeptid«-concsponding 10 this gene are useful for the detection, treatment, and/or 
prevention of neurodegenerative disease states, behavioral disorders, or inflammatory 
conditions. Reprcsemative uses arc described in the "Regeneration- and 
15 -Hypeiproliferative Disorders" sections below, in Example 1 1. 15. and 18, and 
elsewhere herein. Briefly, ihe uses include, but are not limited to the detection, 
ircatmem. and/or prevention of Alzheimer's Disease, Parkinson's Disease, 
Hur.!ir,gtor.'s .Oisease. Tourctte Syndrome, meningitis, encephalius, demyclinating 
diseases, peripheral neuropathies, neoplasia, trauma, congenital malfonnaiions, spinal 
20 cord injuries, ischemia and infarction, aneury.sms, hemorrhages, schizophrenia, 
35 "^^a. dementia, paranoia, obsessive compulsive disorder, depression, panic disoidcr, 

learning disabilities, ALS. psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception, as well as disorders of 
the meninges such as meningioma and metiingitis. In addition, the gene or gene 
25 product may also play a role in the treatment and/or detecrion of developmental 
disorders associated with the developing embryo, sexually-linked disorders, or 
disorders of the cardiovascular system. Furthermore, the protein may also be used to 
^ dctennine biological activity, to raise antibodies, as tissue markers, to isolate cognate 

ligands or receptors, to identify agents that modulate their interactions, in addition to 
30 its use as a nutritional supplement. Protein, a.s well as, antibodies directed against the 
protein may show utility as a tumor marker and/or immunotherapy targets for the 
SO above listed tissues. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:38 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
5 excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, ^hcre a is any integer between I to 1034 of SEQ ID NO:38, b is an 
integer of 15 to 1048, where bodi a and b correspond to the positions of nucleotide 
10 residues shown in SEQ ID NO:38, and where b is greater dian or equal toj^+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 29 

The translation product of this gene has been shown to encode a human brain 
specific mitochondrial carrier (Genbank Accession No.'gil3851540lgblAAD04346,H 
15 (AF078544): all references available through this accession are hereby incorporated 
herein by reference) which shares sequence homology with the human body weight 
disorder associated gene C5 product which is known to be differentially expressed in 
obese compared to lean mice (See GcneSeq Accession No. R9I281). Based on the 
sequence similarity, the translation product of this gene is expected to share at least 
20 some biological activities with mitochondrial carriers proteins. Such activities are 
known in the art, some of which are described in Sanchis et ai, J. Biol. Chem. 
273:3461 1-34615 (1998). incorporated herein by reference. 

Included in this invention as preferred domains are mitochondrial energy 
transfer protein (METP) domains, which were identified using the ProSiie analysis 
25 tool (Swiss Institute of Bioinforraatics). Stnicturally, members of the family of 

mitochondrial energy transfer proteins consist of three tandem repeals of a domain of 
approximately one hundred residues. Each of these domains contains two 
transmembrane regions. As a signamrc pattern, we selected one of the most conserved 
regions in the repeated domain, located just after the first transmembrane region. To 
30 detect this widespread family of proteins, a consensus sequence was developed that 
contains the most conserved regions in the repeated domain. The consensus pattern is 
as follows: P.rDE].fLlVAT](RK].[LRH][LIVMFY][QMAIGV]. 
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Prcfcn-ed polypepiiUes of the invention comprise the following amino acid 
sequences: PVDLTKTRLQ (SEQ ID NO: 309) and PTDVLKIRMQ (SEQ ID NO: 
« ^ Polynucleotides encoding these polypeptides are also provided. 

Further preferred are polypeptides comprising the METPdoniains of the 
5 sequence listed above, and at least 5. 10. 15. 20. 25. 30, 50, or 75 additional 

'^"""S"""' ^"^"^ ^i'' "-''I"" of *e sequence referenced in Table I for this gene. 
" additional contiguous amino acid residues is N-terminal or C- tenninal to the 

MEIP domain. Alternatively, the additional contiguous amino acid residues is both 
N-tem,i„al and C-terminal to the METP don«in. wherein the tottd N- and C-tcnninal 
20 '^°"''«"^"^^'»''==^''^'^==d"=-^<lu^'hespe«f.^ 

polypeptide dotnain is characteri.stic of a signature specific to mitochondrial energy 
_ . transfer proteins.-^ = = _ = ^ — - - - 

The gene encoding the disclo.sed cDNA is believed to leside on chromosome 
X. Accordingly, polynucleotides related to this invention are useful as a marker in 
15 linkage analysis for chromosome X. 

This gene is expressed primarily in brain, and to a lesser extent, in T-cells. 
Thercfoie. polynucleotides and polypeptides of the invention arc useful as 
«ageats differentia: identification of the tissuc(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include/but «e 
not limited to. neurological and behavioral disorders and immune disorders and/or 
35 obesity. Similarly, polypeptides and antibodies directed to these polypeptides are 

usefiil in providing immunological probes for differential identification of the 
eissue(s) or cell type(s). For a number of disotdets of die above tissues or cells 
^ particularly of the dis^stive, immune, and nervous systems, expression of this'gene 

25 at stgoificantiy higher or lower levels is n,utinely detected in cenain tissues or cell 
types (e.g., immune, neural, or cancerous and wounded tissues) or bodily fluids (e.g. 
lymph, senm,. plasma, urine, synovial fluid and spinal fluid) or another tissue or cell' 

,5 ^P*""^f"'"^°i'««vi«'ualhaving such a disorder, relative to the standard gene 

expression level, i.e.. the expression level in healdiy tissue or bodily fluid from an 
30 individual not having the disoider. 
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Preferred polypeptides of the present invention comprise immunogenic 
epitopes Shown in SEQ ID NO: 152 as residues: Gln-189 to Gly-195. Polynucleotides 
10 *"<=«'j«S said polypeptides are also provided. 

The tissue distribution in brain and homology to mitochondrial carrier proteins 
5 mdicates polyaucleotides and polypeptides coiresponding to this gene a« useful for 
"« detection, treatment, and/or prevention of neurodegenerative disease states, 
behavioral disorders, or inflammatory conditions. Representative uses are described in 
the -RegeiKaation' and "HypetprolifeiiUve Disonteis" sections below, in Example 
1 1 . 15. and 18, and elsew^re herein. Briefly, the uses include, but a« not limited to 
^ 10 'he detection. trcatmem.«nd,OT prevention of Abheiiner'sDis^ . 

Disease. Huntington's Disease. Tourette Syndrome, meningitis, eiiceph^itis. 
_- '^y*''"*'*"8<«s««»rperiplieha-,^^^^^ 

malformations, spinal cotd injuries, ischemia and infannion. aneurysms, hemorrhages 
" schizophrenia, fania. dementia, panmoia, obsessive compulsive disorder, depression 

15 pamc disorder, learning disabilities. ALS. psychoses, autism, and altered behaviors 
including disorders in feeding, sleep pattens, balance, and pereeption. In addition. ' 
^ elevated expression of this gene product in regions of the brain indicates it plays a 

role is r.oraaI .-sural function. 

Potentially, this gene product is involved in synapse formaiion. 
20 neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
35 survival. Funhermore. the protein may also be used to determine biological acUvity 

to raise antibodies, as tissue markers, to isolate cognate ligands or receptors to 
Identify agents dtat modulate their interactions, in addition to its use a.s a nutritional 
^ supplement. Protein, as well as. antibodies dimcted against the protein may show 

25 utdity as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, ate publicly 
available and accessible through sequence dautbases. Some of these sequences are 
^3 related ,0 SEQ ID NO:39 and may have been publicly available prior to conception of 

the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To Ust evety related sequence is 
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.wiutvu acifucncc is 

cumbersome. Accordingly, preferably excluded from the pre.«nt invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
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formula of a-b, where a is any integer between I lo 14 16 of SEQ ID NO:39, b is an 
integer of 15 to 1430. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:39. and whete b is grean-r than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 30 

Ptefencd polypeptides of the invention comprise the following amino acid 
sequence: MTFGSTISPTSTHASPSLGFCCSWLLEDLEEQLYCSAFEEAALTR 
RICNmcWLPUJMELLHRQVLALgrQRVLLGMWLRRAWDTWVSPRRVAP 
GSRCLLTASHPCIEKRRKASAXQRNLGYPLAMLCLLVLTGLSVLIVAIHILEL 
LaDEAAMPRGMQGi-SLGQVSFSKLGSFGAVIQVVLIFYLMVSSWGFYSSPLF 
RSUlPRWHDTANfrQnGNCVCLLVl£SAU>VFSKTLGLTRFDLLGDFGRFNWL 
-GWYlVFLYNAAFAGLTTLCLVKTFrAAVRAELlRAFGLDRLPLPVSGFPQAS 
RKTQHQ (SEQ ID NO: 3 1 1 ). Polynucleotides encoding such polypeptides are also 
provided. 

This gene is expressed primarily in immune system tissues (e.g. resting T- 
ceils. primary dendritic cells, and neutrophils, apoptotic T^cUs) and umbaical vein. 
This gene is expressed to a lesser extent in the gastrointestinal tissue (e.g. smaU 
fcttst:r.e. colon), brain (e.g. cerebellum, frontal cortex), aorta endothelial cells, skin 
tumor, embryonic tissue, thymus, and cancers (e.g. cheek, breast, synovial). 

Therefore, polynucleotides and polypeptides of the invenUon aie useful as 
reagents for differential identification of the tissue(s) or cell typc(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. cancer and immune disorders. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing itnmunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorder of 
the above tissues or cells, particularly of the im.nune system and gasttointestimd tract 
expression of this gene at significantly higher or lower levels is routinely detected in 
ceiratn tissues or cell types (e.g.. immune. ga«ix)intestinal. cancerous and wounded 
•issues) or bodily fluids (e.g.. amniotic, senim. plasma, urine, synovial fluid and 
spinal fluid) or another tis.sue or cell .sample taken from an individual having .such a 
disorder, reladve to the standard gene expres.sion level. i.e., the expression tevel in 
healthy tissue or bodily fluid from an individual not having the disoitter. 
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Prcfeaed polypepcidcs of ,he present invention comprise immunogemc 
ep^pcsshown inSEQIDNO: .53 as residues: Asp-2. .o Sc.29. Po,y„„e.e«ldes 
encoding said polypeptides aie also provided. 

The tissue distribution in inunune cells (e.g. T-cells. dendritic cells 
neutrophUs) indicates polynucleotides and polypeptides con«po„ding to this gene a,« 

useful for the diagnosis and treatment of a varietv of in, «8«Meare 
- ccuraera or a variety of immune system dtsoiders 

Representative uses a., described i„ the "Immune Activity" and -infectious disease" 
ZTT^' in Exan^le 1 .. ,, ,4. 16. IK. 1, 20. and 27. and elsewhere herei. 
Bncfly. the expresstoxt of this gc«= produa indicates a role in re.ula.i„o .u. 

F«>hfcraUo„;surviva,;differentiadon;a„d/oractivaUo„orhe.,«topoie.Lccll.- 
imeages. including b.oods.mcens.nisgeneproducHsJpvoW^^^^^^^ 

m Ac treatment of cancer (e.g. by boosting immune responses). 

Since .he gene is expressed in ceBs of lymphoid origin, the natural gene 
P«>duct .s involved in immune function., "nte^fote it is also useful as an agent for 

?t ^n^nunodeficiency diseasessuch 

as AIDS. leuken„a. rheumatoid anhritis. granulomatou's Disease, inflammatoty 

uch as r-cell .edtated cytotoxicity; immu«, reactions to u^sp.anted organs and 

20 ---H.host-ver.us-grafta„dgra«.versus-hostdiscases.^ 

.orders, such as autoimmune infen^^^^^^ 

.up. etythenutosis. dxug induced Hemo.^c anemia, rheumatoid ^i,,, sj^enT 

D«ease.and.,eroder«.a.Moteover,the protein may rep.e.se„,asec.tedfacrth. 
.afluences the differentiation or behavior of other blood cells, or that recruits 

ex^..on of ste. cells and committed progenitors of vt^ous blood lineages. »d " 
.n^«hffe.n.at.„anc.orpto,ifemtionof 

« ^--t, and cancerous tissue (e.g. chee^ breast, synovial sarcoma) indicates 

30 ■^---''--.entofcancerando.herptolifetativedisorders.Exp^^^^^^ 
^Uu^^sou^cssucK as embryonic tissue m^lt^dhyptolifer^ingcells^^^^ 
thts p.tem may play a role in the regulation of cellular division. Additionally the 



55 



wo 00/06698 PCT/i:S99A7130 
5 84 

expression in hematopoietic cells and tissues indicates that this protein may play a 
n.le in the proliferation, differentiation, and/or survival of hematopoietic cell lineages 
Scne is usefi.1 in .he U*atn«nt of lymphoptoUferative diso«te« 
and .n the maintenance and differentiation of various hematopoieiic lineages fmm 
5 early hematopoietic stem and committed progenitor cells. Similariy. embryonic 
„ development also involves decisions involving ceU diffetemiation and/or apoptosis in 

pattern formation. Thus this protein may also be involved in apoptosis ortissue 
difTerentiation and could again be useful in cancer theiapy. Pmtein. as weU as 
antibodies directed against the protein may show mility as atumor .haricer and/or 
^ 10 i«''-'«'<>thcrapy targetUbr the above listed tissues. The tissue distn^ - 

cerebellum and frontal cojicxmdicatcs polynucleotides and polypeptides ' 

- ^ - - 'W^spo-dtog to this>„^^aie useful for the detecti^^ 

neurodegenerative disease states, behavioral disorders, or inflammatoty conditions 
Representative uses are described in the "Regeneration" and -Hypen..oMfenttive 
l:. Disorders- sections below. i„ Example 1 1. 15. and 18. and ebewhete hetein. Briefly 
theuses i^rlude. but are not limited to the detection, tnsatment. and/or p«,vention of 
AUheimefs Disease. Parkinson's Disease. Huntington's Disease. Toutette Syndmme. 
!se=!r.g:tis. erxephalitis, demyelinating diseases, peripheral neuropathies, neoplasia, 
tauma. congenital malfoixnations, spinal corf injuries, ischemia and infarction 

20 =«euorsms, hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive 
35 compulsive disorder, depression, panic disorder, learning disabilides. ALS, 

psychoses, autism, and altered behavior, including disorders in feeding, slwp 
patterns, balance, and pereeption. In addition, elevated expression of this gene product 
^ indicates it plays a „,le in nonnal neural function. 

25 Potentially, this gene product is involved in synapse formation. 

neutotnmsraission. learning, cognition, homeostasis, or neuronal differentiation or 
survival. Furthemorc. the protein may also be used to determine biological activity 
4S antibodies, as tissue markers, to isolate cognate ligands or recepto,s to 

.dentify agents that modulate their interactions, in addition to its use as a nutritional 
30 supplement. Pt^tein. as well as. antibodies directed against tiie ptotein may show 
m.l«y as a tumor maricer and/or immunothetapy targets for ti« above listed tissues 
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Many polynucleotide sequences, such as EST sequences, are puUicly 

^"'^ accessible through sequence databases. Some of these sequences w 
'° ' ^ NO^^ may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
5 excluded from the scope of the present invention. To list every related sequence is 
« cumbersome. Accordingly, preferably excluded f«Hr. the present invention are one or 

more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 2089 of SEQ ID NO:40, b is an 
integer of 15 to 2103. whefc both a and h coirespcnd to the posiUons of nucleotide 
i^sidues shown in SEQ ID Na40. and where b is greater than or equal to a + 14. 1 

FEATURES OF PROTEIN ENCODED BY GENE NO: 31 
The polypeptide of this gene has been determined to liave a zinc finger ( Zinc fmger. 
C2H2 type) domain at about amino acid position 16-50 of the amino acid sequence 
15 referenced in Table I for this gene. Therefore. 

A preferred polypeptide fragment of the invention comprises the following 
30 a"""" acid sequence: LCVCLVYLCMYGVCLCVIVCVSGVSLCLYVWGVSVC 

DCVSVFMCVCLCVIFCVYGKPRTEHYHSPHUVKQKAFREMCGRHDVSAAGIF 
QSYV (SEQ ID NO: 312). Polynucleotides encoding these polypeptides are also 
provided. -Zinc finger" domains are nucleic acid-binding protein smictures first 
identified in Uie Xenopus transcription factor THIIA. These domains have since been 
found in numerous nucleic acid-binding proteins. A zinc finger domain is composed 
of 25 to 30 amino-acid residues. There are two cysteine or histidine residues at both 
^ ^ extremities of die domain, which are involved in (he tetrahedral coordination of a zinc 

atom. It has been proposed that such a domain interacts witf, about five nucleotides. A 
schematic representaUon of a zinc finger domain is shown below: 
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Many classes of zinc fingers arc characterized according to the number and 
positions of the histidine and cysteine residues involved in the zinc atom coordination. 
In the first class to be chSracierized. called C2H2, the first pa,r of zinc coordinating 
residues are cysteines; while the second pair aie histidines. A number of experimental 
sports have dempnstrated^the zinc- dependent DNA=or RNA=bindinT^^^ ^ 
some members of this class. Some of the proteins known to include C2H2-type zinc 
fingers are listed below. We have indicated, between brackets, the number of zinc 
finger regions found in each of these proteins; a V symbol indicates that only partial 
sequence data is available and that additional finger domains is present. 
This gene is expressed primarily in salivary gland. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell typc(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, salivary gland related diseases, diseases of the mouth, and other 
digestive disorders. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). Fora number of disorders of the above 
tissues or cells, particularly of the digestive system, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(eg., cancerous and wounded tissues) or bodily fluids (c.g., saliva, serum, plasma, 
urine, synovial fluid and spinal fluid) or anodier tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expn^ssion level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 
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Preferred polypeptides of .he present invention comprise iraniunogenic 
epitopes shown in SEQ ID NO: 154 as residues: Gly-46 to His-54. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution indicates that the protein pixxhicis of this gene are 
useful for diagnosis and trcatmen, of salivary gland related diseases (mumps, calculi 
formation in ducts, sarcoidosis, facial palsy, tumors, Sjogrens Syndrome) and other 
digestive system disorders. Furthermore, the protein may also be used to determine 
biological activity, raise antibodies, as tissue mariters. to isolate cognate ligands or 
receptors, to identify agents that modulate ttieir interactions, in addition to its use as a 
nutritianai .«ippicn«„t. Protein, as well as. antibodies directed against the proteirvmay 
Show utthty as a tumor marker and/or immunothct^y targets for the abovejisted". 
tissue.!!:- - — _ - . . ^- — . _- - . 



Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:41 and may have been publicly available prior to conception of 
the present invenUon. Preferably, such related polynucleotides are specifically 
excluded fiom the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from d« present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the gcneml 
formula of a-b. where a is any integer between 1 to 2335 of SEQ ID NO-41 b is an 
integer of 15 to 2349. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:41. and where b is greater Utan or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BV GENE NO: 32 

25 This gene is expressed primarily in fetal tissue (e.g. spleen, liver, brain) 

cancerous tissues (e.g. ovarian, colon, stomach, parathymid) and to a lesser ext«t in 
unmune cells and tissue (e.g. Bsx^lls. T^ells. bone manow). and reproductive organs. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identificaUon of the tissuc(s) or cell type(s) present in a 

30 biological sample and for diagnosis of diseases and conditions which include, butare 
not limited to. cancer, particularly of the colon and ovaries, disoiders of the 
developing fetus, neurodegenerative conditions, and immune system disorder.. 
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Similarly, polypeptides and antibodies directed to these polj-peptides an. useft.1 in 
providing inununological probes for differential idenUfication of the assue(s) or cell 

« -"•nber of disontas of the above .issues or cells, particularly of the 

unmune system, expression of this gene at significanUy higher or lower levels is 
5 »u,lnely detected in certain tissues or cell types (e.g.. immune, reproductive, neuntl 
'""•^""^ ""'^ """""'^ - ^^^y fl"Ws (e.g.. serum, plasma, urine, synovial 

fluitl and spinal fluid) or another tissue or cell sample taken from an individual having 
such a disorder, relative lu .he standard gene expression level. i.e., the expression 
level in healthy tissue or^bodiiy fluid fiom an individual not having the disonler. 

2„ JO P°'3T«P«idesofthe present invention coinprisc immunogenic ■ 

epitcpe^shown in SEQ ID Na 155 a. residues: Lys,35 to tys-47. ^^^^^^^ 
™*=*»<'^'>S said polypeptides are also provided. 

The expression of this gene within fetal Ussue and other cellular sou«:es marked by 

pn>hfe,ati„g cells indicates this p«„ein may playan,le in the t^gulation of cellular 
d,v.s,on. and may show utility in the diagnosis, tmatment. and/or prevention of 
developmental diseases and disorders, including cancer, and other proliferative 
condiUons. Representative uses are described i„ the "Hyperpn^liferative Disoideis" 
and "Rsge=c;^tion- sections 06:0* and elsewhere herein. Briefly, developmental 
t..«ues rely on decisions involving cell differentiation and/or apopiosis in pattern 
20 formation. 

35 Dysregulation of apoptosis can result in inappmpriatc suppression of cell 

cfcath. as occut. in the development of some cancen. or in failure ,0 control the extent 
of cell death, as is believed tooccur.ln acquired immunodeficiency and certain 
^ neurodegenerative disorden. such as spin.1 muscular at«>phy (SMA). Because of 

potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for ussuc regeneration and the u-catntcnt of cancers. It may 
aJso act as a mon,hogen to control cell and tissue type specification. n.crefore the 
^ polynucleotides and polypeptides of the present invention are useful in treatin.^ 

de.ec.ing, and/or preventing said disotders and conditioas. in addition to other^types 
30 of degenerative conditions. Thus dus protein may modulate apoptosis or tissue 
dtflerentiation and is useful in the detection, treaunenr, and/or prevention of 
SO ''*'«^'™^^''°^P«>«fcrative conditions and diseases. The pn,tcin is useful in 
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moduiaUng ihe immune response to aberrant polypeptides, as may exist in 
proliferating and cancenous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. The tissue distribution 
in immune cells (such as T-ceils and B-cclIs) and immune tissues (bone marrow) 
5 indicates polynucleotides and polypeptides corresponding to this gene arc useful for 
the diagnosis and treatment of a variety of in:uiiune system disorders. Reprcsentaiivc 
uses ace described in the "Immune Activity" and "infectious disease** sections below, 
in Example 11, 13. 14. 16, 18. 19. 20. and 27. and elsewhere herein. Briefly, the 
expression of this gene piyduct indicates a role in regulating the pioliferation: 
0 survival; differentiation; and/or activation of hematopoietic cell lineages, including • 
blood stem cells. This ge ne pr oduct is involyeiin the regulation of cytokine^ 
producUon, antigen presentation, or other processes suggesting a usefulness in the 
treatment of cancer (e.g. by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
5 product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granuloraatou's Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-ceU mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-hosi diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination. systemic 
lupus erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and sclcrodeima. Moreover, the protein may represent a secreted factor that 
influences the differcntiatton or behavior of other blood cells, or that rccmits 
hematopoietic cells to sites of injuo*. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the diffcrcntiauon and/or proliferation of various cell types. The tissue distribution 
in parathyroid indicates polynucleotides and polypeptides corresponding to this gene 
are useful for the detection, treatment, and/or prevcnuon of various endocrine 
disorders and cancers. RcprcscntaUve uses are described in the •Biological Activity". 
"Hypcrproliferative Disorders", and ' Binding Activity" sections hclow. in Example 
1 1. 17, 18. 19, 20 and 27. and elsewhere herein. Briefly, the protein can be used for 
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the detection, treatment, and/or prevention of Addison's Disease, Cushing's 
Syndrome, and disorders and/or cancers of the pancrease (e.g. diabetes mellitus), 
" Pituitaiy (e.g., hyper-, hypopituiiarisni). thyroid (e.g. hyper-. 

hypothyroidism), parathyroid (e.g. hypcr-.hypoparathyroidism) . hypothallaimis. and 
5 testes. Additionally, the tissue distribution in brain tissue indicates polynucleotides 
and polypeptides corresponding to this gene are useful for the detection, ueatment. 
and/or prevention of neurodegenerative disease suites, behavioral disorders, or 
inflammaioiy conditions. Representative uses are described in the "Regeneration' and 
"Hyperproliferative Di|Ofdcrs- sections below, in Example 1 1, 15. and 18, and 

^ 10 elsewhere herein. Briefly, the uses include, but arc not limited to the detection! • 

tre atment, an d/or prevention of Alztie imer s Disease, Parkinson s Dia..a»^ ' 
Huntington's Disease. Tourctte Syndrome, meningitis, encephalitis, demyelinaling 
disea.ses. peripheral neuropathies, neoplasia, trauma, congenital malfoitnations, spinal 
cord injuries, ischentia and infarction, aneurysms, hemonliages. schirophienia. 
mania, dementia, paranoia, obsessive compulsive disonler. depression, panic disoider. 
learning disabiUlies. ALS. psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
sxprcssioa of this gene product in regions of the brain indicates it plays a role in 
normal neural function. 
20 Potentially, this gene product is involved in synapse formation, 

35 neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 

stitvival. Furthermore, the protein may also be used to determine biological activity, 
to raise antibodies, as tissue markers, to isolate cognate ligands or receptor, to 
^ identify agents that modulate tiicir intetaction.?. in addition to its use as a nutritional 

25 supplement. Protein, as well as. antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 
Many polynucleotide sequences, such as EST sequences, are publicly 
^ available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:42 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from die scope of the present invention. To list eveiy related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
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more poJynucleoiides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 1545 of SEQ ID NO:42, b is an 
10 i""^g« of 15 to 1559, where both a and b correspond to the positions of nucleotide 

residues shown in SEQ ID NO:42. and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 33 

When tested against U937 Myeloid cell lines, supernatant^ removed from ceiis 
containing this gene activated die GAS assay. Thus, it is likely that this gene activates 
myeloid cells through /ak-STAT signal transduction pathway. The gamma 
20 ' activating sequence (GAS) is a promoter element found upstream of many gcnps- 

which^ involved in^he Jak-STAT pathway. The Jak-STAT pathway is a large.' 
M^al transduction pathway involved in the differentiation and proliferation of cells. 
Therefore, activation of the Jak-STAT pathway. rcHected by the binding of the GAS 
element, can be used to indicate proteins involved in the prohfcration and 
1 5 differentiation of ceils. 

This gene is expressed primarily in skin njmors. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents fcrdifTereniia! identification of the tissue(s) or cell lypc(s) present in a 
biological sample and for diagnosis of diseases and condidons which include, but are 
not limited to, skin disorders, particulary skin cancer. Similarly, polypeptides and 
35 antibodies directed to these polypeptides are useful in providing immunological 

probes for differential idemification of the iissue(s) or coll type(s). For a number of 
disorders of the above tissues or cells, particularly of the skin, expression of this gene 
^ at significandy higher or lower levels is routinely detected in certain tissues or cell 

25 types (e.g.. cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, 
urine, synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disoalcr. relative to the standard gene expression level, i.e.. 
45 expression level in healthy tissue or bodily fluid from an individual not having the 

disonler. 

Preferred polypeptides of die present irivenlion comprise immunogenic 
epitopes shown in SEQ ID NO: 156 as residues: Pro-38 to Gly^. Phe.56 toThr.64. 
Polynucleotides encoding said polypeptides are also provided. 
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The tissue distribution in skin indicates thai polynucleotides and polypeptides 
corresponding to this gene are useful for the treatment, diagnosis, and/or prevention 
of various skin disorders including congenital disorders {i.e. nevi, moles, freckles, 
Mongolian spots, hemangiomas, port-wine syndrome), integumentary tumors (i.c. 
keratoses, Bowen s Disease, basal cell carcinoma, squamous cell carcinoma, 
malignant melanoma, Paget s Disease, mycosis fungoides, and Kaposi's sarcoma), 
injuries and inflammation of the skin (i.e.wounds, rashes, prickly heat disorder, 
psoriasis, dermatitis), atherosclerosis, uticaria, eczema, photosensitivity, autoimmune 
disorders (i.e. lupus erythematosus, vitiligo, dermatomyositis, morphea, scleroderma, 
pemphigoid, and pemphigus), keloids, striae, erythema, petechiae, puipura, and 
xanthelasma. Moreover, such disorders may predispose incrca.scd suscepUbiliiy to ' 
viral wTd bactclial inE5ions of the skin (i.c.Told sores, warts, chickenpox. 
molluscum contagiosum, heipes zoster, boils, cellulitis, erysipelas, impetigo, tinea, 
alihletes foot, and ringworm). Protein, as well as. antibodies directed against Uie 
protein may show utility as a tumor marker and immunoUieiapy targets for the above 
listed tumors and tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
avs»!ab!e and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO:43 and may have been pubUcly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbcnome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b. where a is any integer between 1 to 1 752 of SEQ ID NO:43, b is an 
integer of 15 to 1766, where both a and b corrcspond to the positions of nucleotide 
residues shown in SEQ ID NO:43. and where b is greater tiian or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 34 

The translation product of this gene shares sequence homology with mitogen- 
induced prostate carcinoma (mouse) which is tiioughtto be important in the etiology 
of cancer. In this respect, this gene is mitogen-induccd and/or involved in cell 
proliferation. 
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Preferred polypeptides of the invcmion comprise the following amino acid 
sequence: GHMPYGWLTEmAVYPAFDKNNPSNKLVSTSNTVTAAHIKKF 
TFVCMALSLTLCFVMFWTPNVSERILIDnGVDFAFAELCVWLRIFSFFPVPV^ 
VRAHLTGWLMTLKKTFVI^PSSVLRir/LIASLVVLPYUjVHGA^^ 
GFVGESTMVAIAACYVYRKQKlJ<Js4ENESATEGEDSA\mMPTO 
MREENE (SEQ ID NO: 313) and/or QVVFVAILLHSHLECREPLLIPILSLYMGA 
LVRCTTLCLGYYKNmDlIPDRSGPELGGDATIRKMl^FWPLALILATQRISR 
PIVNLFVSRDLGGSSAATEAVAILTATYPV (SEQ ID NO: 314). Polynucleotides 
encoding these polypeptides arc also provided. 

The gene encoding the disclosed cDNA is believed to reside on. chromosome. 
5. Accordingly, polynucleotides related to this invention are useful as a madccr in, . ' 
linkage analysis for chromosome 5. 

This gene is expressed primarUy in early infant and adult brain, retina, fetal 
tissue (e.g., liver, speen, whole embryo) and to a lesser extent in immune ceUs (e.g.. 
monocytes and T-cells), colon, and parathyroid tumor tissue. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissueCs) or cell lype(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancers, disorders of the immune system and nervous system. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, panicularly of the 
metabolic system (cancers), expression of this gene ai significantly higher or lower 
levels is routinely detected in certain dssues or cell types (e.g., immune, neural, 
cancerous and wounded tissues) or bodily fluids (e.g.. serum, plasma, urine, synovial 
fluid and spinal fluid) or another tissue or cell sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.e., the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present mveniion comprise immunogenic 
epitopes shown in SEQ n:>NO: 157 as residues: Arg-122 to Ser-139, Mei-144 loGlu- 
149. Polynucleotides encoding said polypeptides arc also provided. 
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The tissue disiribuiion and homology to mitogen induced prostate carcinoma 
(moase) indicates that poJyaucleolides and polypeptides coircsponding to this gene 
arc usefiil for the study and creatcnem of cancers, including but not limited (o the 
colon, parathyroid, and adrenal glands. Moreover, the expression within fetal tissue 
and other cellular sources marked by proliferating cells indicates (his protein may 
play a role in the regulation of cellular division, and may show utility in the diagnosis, 
treatment, and/or prevention of developmental diseases and disorders, including 
cancer, and other proliferative conditioiis. Representative uses are described in the 
"Hyperproliferaiive Disorders" and "Regeneration" sections beiow and elsewhere 
herein. Briefly, developmental tissues rely on decisions involving cell differentiation 
and/or apoptosis in pattern formation. 

Dysrcguiaiion of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in feilure to control the extent 
of cell death, as is believed to occur in acquired inununodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, <he 
polynucleotides and polypeptides of the present invention arc uscftal in treating, 
detecting, and/or prevenUng said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. The tissue distribution 
in immune cells (T-cclls, monocytes) indicates polynucleotides and polypeptides 
corresponding to this gene are useful for the diagnosis and treatment of a variety of 
immune system di.soidcrs. Representative uses arc described in the "Immune 
Activity" and "infectious disease" sections below, in Example 1 1, 13, 14, 16, 18, 19, 
20, and 27, and elsewhere herein. Briefly, the expression of this gene product 
indicates a role in regulating the proliferation; survival; differentiation; and/or 
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activaiion of hematopoietic cell lineages, including blood stem cells. This gene 
product is involved in the regulation of cytokine production, antigen presentation, or 
other processes suggesting a uscfidness in die trcatnneni of cancer (e.g. by boosting 
inunune responses). 

Since the gene is expressed in cells of lymphoid origin, the naiuraJ gene 
product is involved in immune ftiaciions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid aithritis. granulomatou's Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-ccU meuiaied cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-grafl and graft- versus-host diseases, or autoimmunity 
- disorders,-such as autoimmune infeBlhy,Tense tissue injury, dcmyclination, systemic 
lupus erythcmatosis, drug induced hemolytic anemia, rheumatoid arthritis. Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor diat 
influences the differentiation or behavior of other blood cells, or diat recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferatioti of various cell types. The tissue distribution, 
in brain indicates polynucleotides and polypeptides corresponding to this gene are 
useful for the detection, treatment, and/or prevention of neurxxlegcnerative disease 
states, behavioral disorders, or inflammatory conditions. Representative uses are 
described in the "Regeneration" and "Hyperproliferative Disorders" secUons below, in 
Example ! I, 15, and 18, and elsewhere herein. Briefly, the uses include, but are not 
limited to the d^eciion, treatment, and/or prevention of Alzheimer's Disease, 
Parkinson's Disease, Huntington's Disease, Tourette Syndrome, meningitis, 
encephalitis, demyelinating diseases, peripheral neuropathies, neoplasia, trauma, 
congenital malformations, spinal cord injuries, ischemia and infarction, aneurysms, 
hemorrhages, schizophrenia, mania, demeritia, paranoia, obsessive compulsive 
disorder, depression, panic disorder, learning disabilities, ALS, psychoses, autism, 
and altered behaviors, including disorders in feeding, sleep patterns, balance, and 
perception. In addition, elevated expression of this gene product in regions of the 
brain indicates it plays at role in normal neural function. 
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Poieniially, this gene product is involved in synapse formation, 
neurotransniission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Furthermore, the protein may also be used to detennine biological activity, 
to raise antibodies, as tissue markers, to isolate cognate ligands or receptois, to 
identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, us well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immimoiherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, aie publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID iNO:44 and may have been publicly available prior to conception pf 
the present invention. Preferably, such related polynucleotides are specifically 
excluded fronir the i5cope~ofthe~prescnt invention. To hst every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2558 of SEQ ID NO:44, b is an 
integer of 15 to 2572, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:44, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 35 

This gene is expressed primarily in adult pulmotiaiy tissue, umbilical vein, 
prostate, and fetal tissue (e.g., heart). 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for diffei^ntial identification of the ttssue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, diseases of the pulmonary system. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(5) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the pulmonary system, 
expression of this gene at significantly higher or lower levels is routinely detected in 
certain tissues or cell type.*; (e.g., pulmonary, cancerous and wounded tissues) or 
bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
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Standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disoider. 

Prefened polypeptides of the present invention comprise immunogeoic 
epitopes shown in SEQ ID NO: 158 as residues: Arg-45 to Gly-5I. Glu-75 to Asn-81. 
Polynucleotides encoding said polypeptides arc also provided. 

The tissue distribution in pulmonary tissue indicates that polynucleotides and 
polypeptides coiresponding to this gene are useful for the detection and treatment of 
disorders associated with developing lungs, particularly in premature infants whcrc 
the lungs arc the last tissues to develop. Additionally, the tissue distribution indicates 
ihat poiynucieotides and polypeptides corresponding to this gene are useful for the 
diagnosis and intervention of lung tumors, since the gene is involved in the legulatidn 
of celt division^ parliculariy since it is expressed in fetal tissue. Moreover, the 
expression within fetal.tissue and other cellular sources marked by proliferating cells 
indicates this protein may play a role in the regulation of cellular division, and may 
show utility in the diagnosis, treatment, and/or prevention of developmental diseases 
and disorders, including cancer, and other proliferative conditions. Reprosentativc 
uses arc described in the "Hyperpix^liferative Disorders" and "Regeneration" sections 
below and elsewhere herein. Briefly, developmental tissues rely on decisions 
involving cell differentiation and/or apoptosis in pattem formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications iu the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, die 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is u.seful in the detection, tceatraent. and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
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proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Fuitheimore, the 
protein may also be used lo determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences; such as EST sequences, arc publicly 
available and accessibly through sequence databases. Some of these sequences are 
reiaied to SfiQ ID N.O:45 and may have been publicly available prior to conceplipn of 
the present invention. Preferably, such related polynucleotides are spec^ficaUy _' _ 
^excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly^ preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 5 12 of SEQ ID NO:45, b is an 
integer of 15 to 526, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:45, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 36 

This gene is expressed primarily in adipose tissue. 

Therefore, polynucleotides and polypeptides of the invention are aseful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include* but arc 
not limited to, fat metabolism. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful m providing immunological probes for differential 
identification of the ussue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the metabolic system, expression of thus gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., cancerous and wounded tissues) or bodily fluids (e.g., scrum, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standaixl gene expression level, i.e.. 
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the expression level in healihy tissue or bodily fluid from an individual not having the 
disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 159 as residues: Pro-96 to Ser-106. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in adipose tissue indicates that polynucleotides and 
polypeptides corresponding to this gene arc useful for the treatment of obesity and 
other metabolic and endocrine conditions or disorders. Furthermore, the protein 
product of this gene may show utility in ameliorating conditions which occur 
scuwndary lo aberrant fatty-acid metabolism (e.g. aberrant myelin sheath 
development), either directly or indirectly. Protein, as well as. antibodies directed • 
^against the^teinlnay^s^^^ uliiity as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:46 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 1018 of SEQ ID NO:46, b is an 
integer of 15 to 1032, where both a and b correspond to the positions of nucleotide 
re.sidues shown in SEQ ID NO:46, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 37 

This gene is expressed primarily in adult brain tissue, testes, placenta, kidney, 
infant and fietal tissue (e.g. Jiver, spleen, lung) and to a lesser extent in immune cells 
(e.g.,T-ceils and neutrophils) and in cancerous tissues (e.g.,ovarian tumor, Hodgekins 
lymphoma, pancreas, T-cell). 

Therefore, polynucleotides and polypeptides of the invention are aseful as 
reagents for differential identification of the tissuc(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
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not limited to, CNS disorders, disorders of the testicles, cancer, particularly ovarian, 
pancreatic, T-ccIL and Hodgekin's lymphoma. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disoiders of 
the above tissues or cells, particularly of the brain,C3^S. and testes expression of this 
gene at significanUy higher or lower levels is routinely detected in certain tissues or 
cell types (e.g., neural, urogenital, cancerous and wounded tissues) or bodily fluids 
(e.g., senim, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell 
sample taken from an individual having such a disorder, relative lo the standard gene 
expression level, i.e.. the expression level in healthy tissue or bodily fluid ftom an 
individual not having the disorder. 

The tissue distribution in brain indicates polynucleotides and polypeptides 
corresponding to this gene are useful for the detccdon, treamnem, and/br prevention of 
neurodegenerative disease states, behavioral disorders, or inflammatory conditions. 
Representative uses are described in the "Regeneration" and "Hyperprolifcrative 
Disorders" sections below, in Example 11, 15, and 18, and elsewhere herein. Briefly, 
the uses inchide, but are not limited to the detection, treatment, and/or prevention of 
Alzheimei's Disease, Parkinson's Disease. Huntington's Disease. Tourette Syndrome, 
meningitis, encephalitis, demyelinating diseases, peripheral neuropathies, neoplasia, 
trauma, congenital malformations, spinal cord injuries, ischemia and infarction, 
aneurysms, hemoahages, schizophrenia, mania, dementia, paranoia, obsessive 
compulsive disorder, depression, panic disorder, learning disabilities, ALS, 
psycho.ses, autism, and altered behaviors, including disorders in feeding, sleep 
patterns, balance, and perception. In addition, elevated expression of this gene product 
in regions of the brain indicates it plays a role in normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Moreover, die expression within fetal tissue and other cellular sources 
marked by proliferating cells indicates this protein may play a role in the legulation of 
cellular division, and may show utility in the diagnosis, treatment, and/or prevention 
of developmental diseases and disorders, including cancer, and other proliferative 
conditions. Representative uses are described in the "Hyperproliferative Disorden*' 
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and "Regeneration" sections below and elsewhere herein. Briefly, dcvclopmcmal 
tissues rely on decisions involving cell differentiation and/or apoptosis in pattern 
formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired inununodeficiency and certain 
nenrodcgencrative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and die treatment of cancere. It may 
also act as a raorphogen to control cell and tissue type specification. Therefore, die 
pol ynucleotides and po lypeptides of the present invention are u seful in trea ting, ' 
delecting, and/or preventing said disorders and conditions, in addition to oUier types 
of degenerative condidons. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating die iininune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. The tissue distribution 
indicates polynucleotides and polypeptides correspondmg to this gene are useful for 
the diagnosis and treatment of a variety of immune system disorders. Representative 
uses arc described in the "Lninunc Activity* and "infectious disease" sections below, 
in Example 11, 13, 14, 16, 18, 19. 20, and 27, and elsewhere herein. Briefly, the 
expression of this gene product indicates a role in regulating die prolifer^ion; 
survival; differcntiadon; and/or activation of hematopoietic cell lineages, including 
blood stem cells. This gene product is involved in the regulation of cytokine 
production, antigen presentation, or other processes suggesting a usefulness in die 
treatment of cancer (e.g. by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functioas. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asrhmn, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatou's Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, ueuu^ophilia, psoriasis, hypersensitivities. 
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such as T-cell mediated cytotoxicity; immune rcacttqos to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune iafeitility, lease tissue injury, demyelinaiion. systemic 
lupus erythemaiosis. drug induced hemolytic anemia, rheumatoid ardiritis. Sjogren's 
Disease, and scJeroderma. Moreover, (he protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or thai recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useftil in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. Additionally, the 
tissue distribution in testes indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the treatment and diagnosis of condition^ 
concerning proper testicular function (e.g. endocrine fimction, sperm mahiration), as 
well as cancer. Therefoie, this gene product is useful in the treatment of male 
infertility and/or impotence. This gene product is also useful in assays designed to 
identify binding agents, as such agents (antagonists) are useful as male contraceptive 
agents. Similarly, the protein is believed to be useful in the treatment and/or diagnosis 
of testicular cancer. The testes arc also a site of active gene expression of transcripts 
that is expressed, paniculariy at low levels, in other tissues of the body. Theiefoie, 
this gene product is expressed in other specific tissues or organs where it may play 
related functional roles in other processes, such as hematopoiesis, inflammation, bone 
formation, and kidney iiinction, to name a few possible target indications. 
Fuixbermore, the protein may also be used to determine biological activity, raise 
antibodies, as tissue marlcers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or inununotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible tiuough sequence databases. Some of these sequences are 
related to SEQ ID NO:47 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc one or 



WO0(V06^8 



103 



PCT/US99/I7I30 



more polynucleotides comprising a nucleotide sequence described by the gcneml 
formula of a-b. where a is any integer between 1 to 2666 of SEQ ID NO:47, b is an 
integer of 15 to 2680, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:47, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 38 

When tested against fibroblast cell lines, supematants removed from cells 
containing this gene activated the EGRI assay. Thus, it is likely that this gene 
activates fibroblast cells through a signal transduction pathway. Early growth 
response 1 (EGRI) is a promoter associated with certain genes that induces various 
tissues and cell types upon activation, le ading t he cells to undergo differentiation ang^ 
proliferation. 

This gene is expressed primarily in endometrial stromal cells, endometrial 
tumors, keratinocytes. fetal tissue (e.g. Uver, spleen) and to a lesser extent in 
endothelial cells and immune cells (e.g., T-cells). 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential idcnlification of the tissue(s) or cell lype(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, endometrial carcinoma and immune cells disorders. Similariy, 
polypeptides and antibodies directed to these polypeptides arc useful in providing 
immunological probes for differcntiai identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the female 
reproductive system, expression of this gene at significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g., immune, cancerous and 
wounded tissues) or bodily Huids (e.g., serum, plasma, urine, synovial fluid and spina] 
fluid) or another tissue or cell sample taken from an individual having such a disorder, 
reladve to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid firom an individual not having the disorder. 

The tissue distribution in the endomen-ium indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for treating female infertility. The 
protein product is likely involved in preparation of the endometrium of implantation 
and could be administered either topically or orally. Alternatively, this gene could be 
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transfecied in gene-replacemeni trealments into the cells of the endometrium and the 
protein products could be produced. Similarly, these tteaiments could be perfomed 
during aitificial insemination for the purpose of increasing the iikelyhood of 
implantation and development of a healthy embryo. In both cases this gene or its gene 
product could be administered at later stages of pregnancy to promote heathy 
development of the endometrium. Additionally, polynucleotides and polypeptides 
corresponding to this gene are useful for diagnosis and treatment of endomerrial 
carcinoma. The tissue distribution indicates that polynucleotides and polypeptides 
corresponding to this gene arc useful for the diagnosis and treatment of cancer and 
other proliferative disorders. Expression within embryonic tissue and other cellular 
sources marked by proliferating cells indicates that this protein may play a role in the' 
iegulation of cellular division. Additionally, the expression in hematopoietic celb and 
tissues indicates that this protein may play a role in tfic proliferation, differentiation, 
and/or survival of hematopoietic cell lineages. In such an event, this gene is useful in 
the treatment of lymphoproliferative disorders, and in the maintenance and 
differentiation of various hematopoietic lineages from early hematopoietic stem and 
commiued progenitor cells. Similarly, embryonic development also involyes 
decisions involving cell differentiation and/or apoptosis in pattern formation. Thus 
this protein may also be involved in apoptosis or ti.ssue differentiation and could again 
be useful in cancer therapy. The tissue distribution in immune cells such as helper T- 
cells indicates polynucleotides and polypeptides corresponding to this gene are useful 
for die diagnosis and tteaiment of a variety of immune system disorders. 
Representative uses are described in the "Immune Activity" and "infectious disease" 
sections below, in Example 1 1, 13, 14, 16, 18. 19, 20, and 27. and elsewhere herein. 
Briefly, the expression of this gene product indicates a role in regulating the 
proliferation; survival; differentiation; and/or activation of hematopoietic cell 
lineages, including blood stem cells. This gene product is involved in the regulation of 
cytokine production, antigen presentation, or other processes suggesting a usefiOncss 
in the treatment of cancer (e.g. by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore ii is also useful as an agent for 
immunological disorders including arthritis. a.sthma, immunodeficiency diseases such 
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as AIDS, leukemia, rheumatoid arthritis, granulomatou's Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility. lensc tissue injury, dcmyciination, systemic 
lupus ciythcmatosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of otfier blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, diis gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. The tissue distribiition 
~in keratihocyies indicates polynucleotides and polypeptides corresponding to this 
gene are useful for the treatment, diagnosis, and/or prevention of various skin 
disorders. Representative uses are described in the "Biological Activity", 
"Hypcrproliferadve Disorders", "infectious disease", and "Regeneration" sections 
below, in Example 1 1, 19, and 20, and elsewhere herein. Briefly, the protein is useful 
in detecting, treating, and/or preventing congenital disorders (i.e. nevi, moles, 
freckles, Mongolian spots, hemangiomas,' port-wine syndrome), integumentary 
tumors (i.e. keratoses. Bowen's Di.<;ease, basal cell carcinoma, squamous cell 
carcinoma, malignant melanoma, Pagefs Disease, mycosis fungoidcs, and Kaposi's 
sarcoma), injuries and inflammation of the skin (i.e.wounds, rashes, prickly heat 
disorder, psoriasis, dermatitis), atherosclerosis, uticaria, eczema, photosensitivity, 
autoimmune disorders (i.e. lupus erythematosus, vitiligo, dermatomyositis, moiphea, 
sclerodeima, pemphigoid, and pemphigus), keloids, striae, erythema, pctcchiae, 
purpura, and xanthelasma. Li addition, such disorders may predispose incieased 
susceptibility to viral and bacterial infections of the skin (i.e. cold sorcs, warts, 
chickenpox, molluscum contagiosum, herpes zoster, boils, cellulitis, eiysipelas, 
impetigo, tinea, althlctcs foot, and ringworm). Moreover, the protein product of this 
gene may also be useful for the treatment or diagnosis of various connective tissue 
disorders (i.e.. arthritis, trauma, tendonitis, chrondomalacia and inflammation, etc.). 
autoimmune disorders (i.e., rheumatoid arthritis, lupus, scleroderma, 
dermatomyositis, etc.), dwarfism, spinal deformation, joint abnormalities, amd 



wo 00/06698 



106 



PCT/US99/17I30 



chondrodysplasias (i.e. spondyloepiphyseal dysplasia congenita, familial 
osteoarthritis, AtelosteogeDesis type n, metaphyseal chondrodysplasia type Schinid). 
Furtbermore, the protein may also be used to detennine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement • 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences; such as EST sequences, are publicly 
available and accessible through sequence dauibascs. Some of these sequences are 
related to 3EQ ID in 0:4S and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from thelscope of the present in^nlion] t oHst every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention aie one or 
more polynucleotides comprising a nucleotide sequence described by the genei^ 
formula of a-b, where a is any integer between 1 to 1716 of SEQ ID NO:48. b is an 
integer of 15 to 1730, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:48, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 39 

This gene is expressed primarily in LNCAP cells (prostate cell line) and retina 
derived N2b5HR cells. 

Therefore, polynucleoddes and polypeptides of the invention arc uschil as 
reagents for differential identificadon of the tissue(s) orcell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, prostate cancer and eye disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides arc useful in providing immunological 
probes for differential identification of the lissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the male urogenital and 
reproductive system expression of this gene at significantly higher or lower levels is 
routinely detected in certain tissues or eel! types (e.g.. cancerous and wounded 
tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 



wo 00/06698 



107 



PCTAJS99/I7130 



to the Standard gene expression level, i.e.. the expression level in healthy tissue or 
bodily fluid from an individual not having the disofder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 162 as residues: Asn-50 to Ser-57. Polynucleotides 
encoding said poiypeptides are also provided. 

The expression in prostate may indicate the gene or its products can be used in the 
disorders of the prostate, including inflanimatoiy disorders, such as chronic 
prostatitis, granulomatous prostatitis and malacoplakia. prostatic hyperplasia and 
prostate neoplastic disorders, including adenocarcinoma, transitional cell carcinomas, 
ductal carcinomas, squamcus cell carcinomas, or as hormones or factors with 
systemic or reproductive functions. The tissue distribution in retina indicates that - 
polynucleotides and polypeptidesxorresponding^tothisgene are liSfuTfor ih? 
treatment and/or detection of eye disorders including blindness, color blindness, 
impaired vision, short and long sightedness. retinitis pigmento.sa, retinitis proliferans, 
and retinoblastoma, retinochoroiditis, retinopathy and retinoschisis. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents diat modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a mmor marker and/or 
immunotherapy targets for die above listed tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO:49 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invendon are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 126 1 of SEQ ID NO:49, b is an 
integer of 15 to 1275. where both a and b correspond to the positions of nucleoddc 
residues shown in SEQ ID NO:49. and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 40 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: RCCCRGCSCRARLCPPARSTAVAPECRGAHPSR 
AMRPGTALQAVLLAVLLVGLRAATGRLLSGQPVCRGGTQRPCYKVIYFHD 
TSRRLNFEEAKEACRRGWRPASQHRVLKMNRN (SEQ ID NO: 315). 
Polynucteottdes encoding these polypeptides are also provided 

A preferred polypeptide fragment of the invention comprises the following 
Jimino acid sequence: MRPGTALQAVLLAVLLVGLRAATGRLLSGQPVCRGG 
TQRPCYKVIYFHDTSRRLNFEEAKEACRRGWRPASQHRVLICMNRN (SEQ ID 
NO: 3 l6)~Polynucleotid(BS=encOdiirg these poly^pdd^ are also provided. 

This gene is expressed primarily in smootfi muscle and human thyroid and to a 
lesser cxumt in amniotic cells and human endometrial stromal cells-treated with 
progesterone. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sanople and for diagnosis of diseases and conditions which include, but arc 
not limited to, thyroid disorders. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing inununological probes for differential 
identification of the tissuc(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the endocrine system, expression of this gene at 
significantly higher or lower leveLs is routinely detected in certain tissues or cell types 
(e.g., cancerous and wounded tissues) or bodily fluids (e.g.. serum, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 163 as residues: Ser-75 to Uu-81. Polynucleotides 
encoding said polypeptides are also provided. 
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The tissue distribution indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for diagnosis and treatment of endocrine 
disorders of the thyroid. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO;50 and may have beeo publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 1 748 of SEQ ID NO:50, b is an 
integer^oMS to 1762. where both almdb^oircspndtothc positions of nucleotide 
residues shown in SEQ ID NO:50. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 41 

This gene is expressed primarily in human testes tumor and bone mairow. 
Therefore, polynucleotides and polypeptides of the invention arc usefid as 
reagents for differential identification of the dssue(s) or cell lype(s} present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, disorders of the testicles including but not limited to testicular 
cancerand immune system disordere. Similarly, polypeptides and antibodies directed 
to these polypeptides arc useful in providing immunological probes for differential 
identification of the ti.ssue(s) or cell type(s). For a number of disorders of die above 
tissues or cells, particularly of die male reproductive system and immune system 
expression of this gene at significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g.. reproductive, immune, cancerous and wounded 
tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disoidcr, relative 
to the standard gene expression level, i.c., the expression level in healthy tissue or 
bodily fluid from an individual not having (he disorder. 
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Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 164 as residues: His-31 to Gly^l. Polynucleotides 
encoding said polypeptides arc also provided. 

The tissue distribution in testes, particularly testicular tumors, indicates that 
polynucleotides and polypeptides corre:iponding to this gene arc useful for the 
treatment and diagnosis of condiiions concerning proper testicular function (e.g, 
endocrine function, sperm maturation), as well as cancer. Therefore, this gene product 
is useful in the treatment of male infertility and/or impotence. This gene product is 
also useful in assays designed to identify binding agents, as such agents (antagonists) 
are useful as male conuaceptive agents. Similarly, the protein is beUeved to be useful 
in the treatment and/or diagnosis of testicular cancer. The testes are also a site of 
= active gene expression of traiiscripte tlSt ilexp^ particularly at low levels, in 
other dssues of the body. Therefore, this gene product is expressed in other specific 
25 organs where ii may play related functional roles in other piDcesses, such as 

hemaiopoiesis, intlammation, bone formation, and kidney function, to name a few 
possible target indications. The tissue distribution in bone marrow indicates 
polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis and treatment of a variety of immune system disoidei^. Representative uses 
are described in the "Immune Activity" and "infectious disease" sections below, in 
Example 11, 13, 14, 16. 18. 19. 20, and 27, and elsewhere herein. Briefly, the 
35 expression of this gene product indicates a role in regulating the proliferation; 

survival; differemiation; and/or activation of hematopoietic cell lineages, including 
Wood stem cells. This gene product is involved in the regulation of cytokine 
production, antigen presentation, or other processes suggesting a useftilness in the 
treatment of cancer (e.g. by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
^ immunological disorders including arthritis, asthma, immunodeficiency diseases such 

as AIDS, leukemia, rheumatoid arthritis, granulomatou's Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T^ll mediated cytotoxicity: immune reactions to transplanted organs and 
tissues, such as host-versus-graft and grafi-versus-host diseases, or autoimmunity 
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disorders, such as autoimmune infertility, iense tissue injury, demyclination, systemic 
lupus erythematosis, dnig induced hemolyiic anemia, rheumatoid arthritis. Sjogi«n*s 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the diffcrentiadon and/or proliferation of various cell types. Furthermore, die 
protein may also be used to deieimine biological activity, raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition io ib use as a nutritional supplement. Protein, as well as. 
antibodies directed against the protein may show utility as a tumor marker and/or ' 
_ = -iinmunotherapy targets for die above listed tissu«r ^ 

Many polynucleotide sequences, such as EST sequences, arc pubUcly 
25 available and accessible through sequence databases. Some of these sequciices are 

15 related to SEQ ID NO:5 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of die present invention. To list eveiy related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by die general 
20 formula of a-b. where a is any integer between I to 2045 of SEQ ID N0:51 , b is an 
35 '"^^^^^'^ of 15 to 2059, where both a and b correspond to the positions of nucleotide 

residues shown in SEQ ID N0:51, and where b is greater Uian or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 42 

The translation product of diis gene shares sequence homology with 
proiocadherins. which are related to cadherin. and possess cell adhesive ability. 
Cadherins are glycosylated integral membrane proteins that are involved in cell-cell 
•adhesion. 

This gene Is expressed primarily in brain (infant, adult frontal lobe, manic 
depression tissue) and to a lesser extent in epididymus, healing groin wounds, ovary, 
adipocytes, and fetal tissue (e.g., kidney and retina). 
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Therefore, polynucleotides and polypeptides of the invention are useful as 
"agents for diffcremial identification of the tissue(s) or cell type(s) p„.se„. i„ a 
b«,logical sample and for diagnosis of diseases and condidons which indude but are 
not limited to. neurodegenerative disorders, impaired male and female fertility 
. aevelopmentai disorders, fibrosis, and manic depression . Similariy. polypepUdes and 
am.bod.es directed to these polypeptides are usefol in pmviding immunological 

probes for difret«„tial identification of the tissue(s)or cell typc(s).Foranumber of 
disorders of the above tUsues orcelk, panicularly of the nervous system and 
reproductive system cxpr«sio„ of this gene at significantfy higher or ln«»r fe..... :- 
.outincly detected in cenain tissues or cell types (e.g.. neural, repnxluctive. cance«,«, 
and wounded tissu^) or ^ily fluids (e.g^sc™.„, p,as„.a. urine, synovial-fluid and' 
spinal fluid) or another tissue or cell sample taken from an individual having such a 
disorder, relative to the st^idard gem, expression level. i.e.. the expression level i„ 
healthy tissue or bodily fluid from an individual not having the disorder. 

Prefen^d polypeptides of the present invention comprise immunogenic 
epitopes .shown in SEQ ID NO: 165 as residue. Val.35 to Lys-41. Ser-68 to Gtalvs 
Glu-88 ,0 Olu-93. Arg-156 to Gly-163. Ala-199 to Gly-206. Asp-216 to Ser-2^6 T^. 
249 to Asn-2S4. A^3i9 to P,o-345. Ile-370to Gly.379. Pn,-429 to Glu-434 Arg- 
461 to Pro^. Ala-475 to Thr-482, P,o-585 to Cly-593. Glu-63 1 to Gln-639 Pro- 
674 to P™^82. Gln-7 15 to Gly-720, Ser-736 to Arg-742. Polynucleotides enc^ing 
sa.d polypeptides ate also provided. 

BLAST analysis reveals high homology to protocadheiin sequences TTiese 
sequences are related ,o cadherin. and possess cell adhesive ability. Such proteins 
may have regulatoty fi«.ctions in the cell, as well as the ocU^n adhesive pmperties 
Ant.bod.es produced against these sequences are usefid for modulating the binding 
acuvty of these protocadherins. and can be used therapeutically. The tissue 
d^tribudon in hrain indicates polynucleotides and polypeptides corresponding to this 
gene are usefi.1 for the detection. .ream«„t. and/or prevention of neurodegener^uve 

disease states, behaviomldisome,^ or inflammamry coalitions. Representative uses 
are described in the "Regenenaion" and "Hypcrprolifenuive Dlsotders" seaions 
below, in Example „. ,5. and 18. and elsewhere herein. Briefly. Uie u..es include but 
a-e oot hmited to the detection, treatment, and/or prevention of Alzheimer's Disease 
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Parkinson's Disease, Huntington's Disease. Tgurette Syndrome, meningitis, 
encephalitis, demyelinating diseases, peripheral neuropathies, neoplasia, trauma, 
congenital nnalfonnaiions. spinal cord injuries, ischemia and infarction, aneurysms, 
hemorrhages, schizophrenia, mania, dementia, panmoia. obsessive compulsive 
disorder, depression, panic disorder, learning disabilides. ALS. psychoses, autism, 
and altered behaviors, including disorders in feeding, sleep patterns, balance, and 
perception. In addition, elevated expression of this gene product in regions of die 
brain indicates it plays a role in noimal neural fiinction. 

Potentially, tWs gene product is involved in synapse foimation, 
acurotnir.smission, ieaniing. cognition, homeostasiis. or neuronal differentiation or 
survival. The tissue distribution in epidi^m^indicates thst polynucleqtidesi 
polypeptides correTpdndinl to this ginelre us^Airfor the ticatment and diagnosis of 
conditions concerning proper testicular function (e.g. endocrine function, speim 
25 maturation), as well as cancer. Therefore, diis gene product is useful in the treatment 

of male infenility and/or impotence. This gene product is also useful in assays 
designed to identify binding agents, as such agents (antagonists) are useful as male 
contnceptive agents. Similarly, dtc protein is believed to be useful in the treatment 
and/or diagnosis of testicular cancer. -The testes ate also a site of active gene 
expression of transcripts that Ls expressed, particularly at low levels, in other tissues 
of the body. Therefore, this gene product is expiessed in other specific tissues or 
35 ""^""^ '^'"^^^ " P'^y related functional roles in other processes, such as 

hematopoicsis. inflammation, bone formation, and kidney function, to name a few 
possible target indications. Moreover, the expression widiin fetal tissue (e.g.. kidney 
and retina) and other cellular sources marked by proliferating cells indicates this 
25 protein may play a role in the regulation of cellular division, and may show utUity in 
the diagnosis, treatment, and/or prevention of developmental diseases and disordeK. 
including blindness, cancer, and odier prolifsrativc conditions. Representmivc uses 
^ are described in the "Hyperproliferativc Disorders" and "Regeneration " sections 

below and elsewhere herein. Briefly, developmental tissues rely on decisioas 
30 involving cell differentiation and/or apoptosis in pattern formation. 

Dysregulaiion of apoptosis can result in inappropriate suppression of cell 
» '^•'^'^"'«'n''^«<'evelopmcntofson« cancers, or in failure to control the extent 
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of celi death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differcniiaiion, this gene produta may have 
applications in the adult for tissue regeneration and the ireatmeni of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of die present invenuon arc useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating die immune response to ab^errant po^^^ _ ; _ 

proUfcrating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Fuithemiore. Uie 
protein may also be used to determine biological activity, to raise antibodi^, as tissue 
) markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional suppIemenL Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible tiirough sequence databases. Some of these sequences are 
related to SEQ ID NO:52 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specificaLy 
excluded from the scope of the presem invention. To list eveiy related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide .sequence described by the general 
formula of a-b, where a is any integer between I to 3268 of SEQ ID NO:52, b is an 
integer of 15 to 3282. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:52. and where b is greater than or equal to a -f 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 43 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: 
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IRHEQQGEEDDEHARPLAESLLLAIADLLFCPDFTVQSHRRSTVDSAEDVHSL 
DSCEYIWEAGVGFAHSPQPhmHDMMlMELLKm.TCFSEAMYli>PAPESGS 
TNPWVQFFCSTENRHALPLFTSLLNTVCAYDPVGYGIPYNHLLFSDYREPLVE 
EAAQVLIVrLDHDSASSASPTVDGrrTGTAMDDADPPGPENLFVNYLSRIHRE 
EDFQFILKGURLLSNPLLQTYLPNSTKKDPVPPGAASSLLEALRLQQEIPLLRA 
EEQRRPRIIPCPHPLLPQRCPGRSV (SEQ ID NO: 317). Polynucleotides encoding 
" polypeptides are also provided. 

This eene is expressed primarily in brain, breast, breast cancer tissue and to a 
lesser extent in cpididymiw, amniotic cells, and embiyo (issue. 

^ SO """efore. polynucleotides and polypeptides of the invention are usefiil as 

reagents for ditfeimial identification ofthe tissue(s)_or cell^^pcCslprescrt in a ^ ' 
biological sample iSd for diagnosis of di:;ases and conditions which include, but ate 
not limited to. neurodegenemivc disorders, impaired CNS flinction. male sterility. 

25 '^^"f- SimUarly. polypeptides and antibodies directed to these 

15 polypeptides are usefiU in providing immunological probes for differentia 

identification of the tissue(s) or cell typc(s). For a number of disorders of the above 

^ •'"™"'**"*'I««*«^«riy of •»« nervous and reproductive systems, expression of 

this gene at significantly higher or lower levels is routinely detected in certain tissues 
or cell types (e.g.. neural, male reproductive, cancerous and wounded tissues) or 
20 bodily fluids (e.g.. amniotic, serum, plasma, urine, synovial fluid and spinal fluid) or 
35 another tissue or cell sample taken from an individual having such a disorder, relative 

to the standard gene expression level. i.e.. the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 

Preferred polypeptides ofthe present invention comprise immunogenic 
25 epitopes shown in SEQ ID NO: 166 as residues: Pro-22 to Pro-31. Ser-38 toHis-13. 
A5P-74 to Leu-79. Asp-1 13 to Glu-121. Uu-157 to Val-166. Ala-189 to Arg-196. ' 
Gln-206 to Arg-21 1. Polynucleotides encoding said polypeptides are also provided. 
^ The tissue distribution in brain, paniculaiy in the ceiebellura. indicates 

polynucleoUdes and polypeptides concsponding to this gene are useful for the 
detection, treatment, and/or prevention of neurodegenerative disease states, behavioral 
disorders, or inflammatory conditions. Rcprescmativc uses are described in the 
"Regeneration- and "Hyperprolifcrative Disoidcis" sections below, in Example 1 1. 
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15. and l«. aad elsewhere herein. Brieny. ihe uses include, but an= noj limited to the 
detection, treatment, and/or prevention of Alzheimer's Disease. Parkinson s Disease. 
10 Huntington's Disease. Touiwte Syndrome, meningitis, encephalitis, demyelinating 

diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 

3 cord injuries, ischemia and infarction, aneurysms, hcmoirhages, schizophrenia, 

mania, dementia, paranoia, obsessive compulsive disorder, depression, pamc disorder. 

" '""••"8*»biUties.ALS. psychoses, autism, and altered behaviors, including 

disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of Ihe brain indicates it plays a loie in 
10 normal neural function. 

20 

Potentially, this gene product is involved in synapse formation, ' _ 

ffiuroB»nani»ion. teiiUng. cogiiiUon. hotneostasu^ 

survival. The tissue disuibudon inepididymus indicates that polynucleotides and 
25 polypeptides concsponding to this gene are useful for the tieatmem and diagnosis of 

15 «>nditions concerning proper testicular fiinction(e.g. endocrine function, spem 

maturation), as well as cancer. Therefore, this gene product is useful in the treatment 
of male infertility and/or impotence. This gene product is also useful in assays 
designed to identify binding agents, as such agents (antagonists) aie useful as male 
contraceptive agent!. Similarly, the protein is believed to be useful in the treamtent 
20 and/or diagnosis of testicular cancer. The testes air also a site of active gene 
35 expression of transcripts that is expressed, particularly at low levels, in other tissues 

of the body. Therefore, this gene product is expressed in other specific tissues or 
organs where it may play related fiinctional roles in other processes, such as 
hematopoiesis. inflammadon. bone formation, and kidney Rmciion, to name a few 

25 possible target indications. Tl,c expression in the breast tissue may indicate its uses in 
die diagnosis and/or treatment of breast neoplasia and breast cancers, such as 
fibroadenoma, pipillary carcinoma, ductal carcinoma, Pagefs Disease, medullary 
carcinoma, mucinous carcinoma, tubular carcinoma, secretory carcinoma and 
apocrine carcinoma, as wU as juvenile hypertrophy and gynecomastia, mastitis and 
30 abscess, duct ectasia, fat necrosis and fibrocystic diseases. Moreover, die expression 
widiin embryonic tissue and other cellular sources marked by proliferating cells 
^ indicates tiiis protein may play a role in the regulation of cellular division, and may 
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show utility in the diagnosis, trcatraeat. and/or prevention of dcvciopmcntai diseases 
and disorders, including cancer, and other proUfcraiivc conditions. Represenlativc 
uses are described in the "Hyperprolifcrative Disorders" and "Regeneration" sections 
below and elsewhere herein. Briefly, developmental Ussues reJy on decisions 
involving cell differentiation and/or apoptosis in pattern formation. 

Dysicgulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferaiion and differentiaiion, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
"also acTas a moinphogen to"cbntrol cefi and tissue type specification. Thetcfoic. the 
polynucleotides and polypeptides of the present invention are useful in u^ating. 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thas this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
moduUidng the immune response to aberrant polypcptidesv as may exist in 
proliferating and cancerou.s cells and tissues. The protein can also be used to gain new 
insight into ihe regulation of cellular growth and proliferation. Funhcrmoie, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate iigands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO;53 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from die present invention are one or 
more polynucleotides comprising a nucleodde sequence described by the general 
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formula of a-b, where a is any integer between I to 1 846 of SEQ ID NO:53, b is an 
integer of 15 to 1 860. where both a and b correspond to the positions of nuclcoUde 
residues shown in SEQ ID NO:53. and where b is greater than or cquaJ to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO; 44 

Contact of cells with supernatant expressing the product of this gene increases 
the permcabUity of monocytes to calcium. Thus, it is likely that the product of this 
gene is involved in a signal transduction pathway that is initiated when the product of 
this gene binds a receptor on the surface of the monocyte cell. Thus, polynucleotides 
and polypeptides have uses which include, but arc not limited to. activating monocyte 
cells. ' , 

ms gene is expressed primarily in CD34 positive cells derived from human 
cord blood. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the lissue(s) or cell typc(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, hematopoietic disorders; immune dysfunction; defects in hematopoietic 
Stem and progenitor cells; susceptibility to chemotherapy and irradiadon. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell lype(s). For 
a number of disorders of the above tissues or ceils, particularly of the immune system, 
expression of this gene at significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g.. imnume. cancerous and wounded tissues) or bodily 
fluids (e.g.. serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or 
cell sample taken from an individual having such a disorder, relative to the standaid 
gene expression level, i.e.. the expression level in heakhy tissue or bodily fluid from 
an individual not having die disorder. 

Preferred polypeptides of die present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 167 as residues: Ala-38 to Lcu.59. Ala-63 to Thr-71. 
Lys-82 to Leu-9 1 , Glu-97 to Ser-107, Gln-143 to Ala-149. Ile-153 to Uu-158. Scr- 
169 to Arg.182. Polynucleotides encoding said polypcpudcs are also provided. 
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Elevated expression of this gene product in CD34 positive hemaiopoietic cells 
indicates that it is expressed by eariy stem and progenitor cells of the hematopoietic 
lineages. Therefore, this may represent a soluble factor that is able to control the 
survival, proliferation, differentiation, or activation of all hematopoietic lineages, 
including stem and progenitor cells. Thus, it could be quite uscftil. for example, in ex 
vivo expansion of stem cell numbers for hematopoietic disorders or for cancer 
patients. Alternately, it may represent a factor that influences the hematopoietic 
microenvironment by affecting stromal cells that release other factors required for 
hematopoietic developmcjit. Additionally, the tissue distribudon in CD34 positive 
ceils aiso indicates polynucleotides and polypeptides corresponding to this gene are . 
useful for the treatment and diagnosis of hemaiopoietic related disordeis^such as ^ ' 
anemia, pancy tOfjSia, le^kopenUrthrombocy topenia or leukemia since stromal cells 
arc important in the production of cells of hematopoietic lineages. Representative uses 
2* described in ihe "Immune AcUvity" and "infectious disease" sections below, in 

15 Example 1 1, 13, 14, 16, 18, 19. 20, and 27, and elsewhere herein. Briefly, the uses 
include bone marrow cell ex-vivo culture, bone marrow transplaatation, bone marrow 
reconstitution, radiotherapy or chemotherapy of neoplasia. 

The gene product may also be involved in lymphopoiesis, therefore, it can be 
used in immune disorders such as infection, inflammation, allergy, immunodeficiency 
20 etc. In addition, this gene product may have commercial utility in the expansion of 
35 ^^^^ ^^^^ committed progenitors of various blood lineages, and in the 

differentiation and/or proliferation of various cell types. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible tfirough sequence databases. Some of these sequences arc 
^ 25 related to SEQ ID NO:54 and may have been publicly available prior to conception of 

the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
^ cumbersome. Accordingly, preferably excluded from die present invention are one or 

more polynucleotides comprising a nucleotide sequence described by the general 
30 formula of a-b. where a is any integer between 1 to 756 of SEQ ID NO:54, b is an 
integer of 15 to 770. where both a and b correspond to the positions of nucleotide 
^ ^^^^ shown in SEQ ID NO:54, and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 45 

■^«8cnc«cxpressedprimariJyi„br«s,andl2.weekoldhumancmb,yos 
and to a lesser extent in stomach cancer and liver. 

5 Therefore, polynucleotides and polypepUdes of the invemion aie useful as 

magems for differentia, identification Of the tissae(s)or cell .ype(s)p««enti„a 
btologrcal sa„,p,e and fordiagnosis of diseases and condiUons which include, but arc 
not hnuted to. breast cancer. s.on«ch cance. embryonic d^ects; hepatic disorder. 
S.au.ar.y. po.ypeprides and antibodies directed to these polypeptides are useful in 

pn>vrd.ng i„„P..ano!ogical proofs tor differenUal identification of the tissue(s) 
^pe(s). For a number of disorder, of the above tissues or cells. panicuLariy of Ae 
. . .J.gest.vea„dendocrine=sy..engr^^^ "^^^^ 
.ower levels is routinely detected in certain tissues or cell types t e g., cancerous and 
wounded tissues) or bodily fluids (e.g.. serun.. plasma, urine, synovial fluidand spinal 
nu.d) or another ussue or cel. sample taken from an individual having such a disorder 
.^iaave to the standard gene expression level, i.e.. the exp^ssion le^l in healthy ' 
tissue orbodily fluid from an individual not having the disorder. 

TTie tissue distribution indicates that the protein products of this gene are 

20 oThT"''''!'""""'''"'^'^"'^^"'^'^""'""^^^^^ 

of th.s gene product in «omach cancer indicates it is usefu. as a marker or then^eutic 
target for stomach cancer. Alternately, expression in breast tissue is influenced by the 
P«se«.or .b«,nce of breast cancer Ussue. and may d.us also serve as a diagnostic 

-deer for thiscancer as weU. Expression in thcdevelopingembryo may conelate 

*««"^-o-aideve.opmentofhumanembryhos.andexpressioninthelivcris 
mvolved in the regulation of norma, liver function and/or liver tegeneratioa 
Many polynucleotide sequences, .such as EST sequences, are publicly 
..^-i^b,eandaccessib,e.hmughse<,uenceda,abases.Someof,heseseque„ 

«U«edtoSEQ,DNO:55nnd may havebcen publicly available Prior toconcepUon of 
the present .nvention. P„rfen,bly. such related polynucleotides am specifically 
excluded from the scope of the p.scnt invention. To list every related sequence is 
cumbersome. Accordir.gly. preferably excluded from the pre.,ent invenUon are one or 
mom polynucleotides comprising a nucleotide sequence described by the general 
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formula of a-b, where a is any integer between I to 1079 of SEQ ID NO:55, b is an 
integer of 15 to 1093, where both a and b coirespond to the positions of nucleotide 
residues shown in SEQ ID NO:55, and where b is greater than or equal to a + 14. 

FEATURES OF PRO TKIN ENCODED BY GENE NO: 46 

This gene is expressed primarily in human hypothalamus derived ftx>m a 
patient with schizophrenia. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential, identification of the ussue(s) or cell iypc(s) present in a 
biological sampjc and for diagnosis of diseases and conditions which include, hut arc 
not limited to. schizophrenia; neurological disorders; impaired nervous system ' 
- function: Similarly /poJyp^tid^ and anSb<5ies^rcctcd to tticsc polypeptides are 
useful in providing immunological probes for differential identification of the 
tissue(s)orcell type(s). Foranumbcrofdisoidersof the above tissues or cells, 
particularly of the nervous system, expression of this gene at significantly higher or 
lower levels is routinely detected in certain tissues or cell types (e.g., neural, 
cancerous and wounded tissues) or bodily fluids (e.g., senim, plasma, urine, synovial 
fluid and spinal fluid) or another tissue or cell sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.e., the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 169 as residues: Glu-34 to Trp.39. Polynucleotides 
encoding said polypeptides are also provided 

The tissue distribution in brain, particularly in the hypothalamus, indicates 
polynucleotides and polypeptides corresponding to this gene are usefiil for the 
detection. ireaUneni. and/or prevention of neurodegenerative disease states, behavioral 
disorders, or inflammatory condiuons. Representative uses are described in the 
"Regeneration" and "Hypcrprolifcnuive Disorders" sections below, in Example 1 1. 
15. and 18, and elsewhere herein. Briefly, the uses include, but arc not limited to the 
detection, treatment, and/or prevention of Alzheimer's Disease. Parkinson's Disease, 
Huntington's Disease, Toureite Syndrome, meningitis, encephalitis, demyelinaiing 
diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 
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cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 
mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabilities. ALS, psychoses, autism, and altered behaviois, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of die brain indicates il plays a role in 
normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Furthermore, the protein may also be used to determine biological activity, 
to raise aniibodics, as tissue markers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its u.<ie as a nutritional ' 
supplement: Proteinras well as, aritibwiies directed against thrprotein may show 
utility as a tumor niaiker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:56 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the pre.sent invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 6 1 8 of SEQ ID NO:56, b is an 
integer of 15 to 632. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:56. and where b is greater than ch: equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 47 

The UBnslation product of this gene shares sequence homology with human 
lecitiiin-cholesterol acyltransferase (LCAT). which catalyses the transfer of fatty acid 
from the sn-2 position of lecitiiin to the free hydrpxyl group of cholesterol. Prefeired 
polypeptides of the invention comprise die following amino acid sequence: RLVYN 
KTSRATQFPDGVDVRVPGFGKTFSLEFLDPSKSSVGSYFHTMVESLVCWGYT 
RGEDVRGAPYDWRRAPNENGPYFLALREMIEEMYQLYGGPVVLVAHSMGN 
MYTLYFLQRQPQAWKDKYIRAFVSLGAPWGGVAKTLRVLASGDNNRIPVIG 
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PLKJREQQRSAVSTSWLLPYNYTWSPEKVFVQTPTINYTUUJYR 
IXJWLMRQDTEGLVEATMPPGVQLHCLYGTGVPTPDSFYYESFPDRDPKICFG 
DGDGTVhn.KSALQCQAWQSRQEHQ\a-LQEU<}SEHEMLANATTUVYL^^ 
LLGP (SEQ ID NO: 318). Polynucleotides encoding such polypeptides axe also 
5 provided. 

This gene is expressed primarily in osteoblasts & dendritic cells and to a lesser 
extent in muscle and other hematopoietic cell lineages. 

Therefore, polynucleotides and jjolypeptides of the invention arc useful as 
reagents for differential idemification of the tissuc(s) or cell lype(s) present in a 

0 biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, hematopoietic disorders; immune dysfunction; osteoporosis: 
osteopetrosis^ muscle degeneraiiohTSimilirly. polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological pix)bes for differential 
identification of the lissue(s) or cell type(s). For a number of disorders of the above 

5 tissues or cells, particularly of the skeletal and immune systems, expression of this 
gene at significantly higher or lower levels is routinely detected in certain tissues or 
cell types (e.g., cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, 
urine, synovial fluid and spinal fluid) or. another tissue or cell sample taken from an 
individual having such a disorder relative to the standard gene expression level, i.e.. 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

PrcfciTcd polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 170 as residues: Cys-65 to Ser-Tl. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution and homology to lecithin-cholesterol acyltransferase 
(LCAT) indicates tiiat polynucleotides and polypeptides corresponding to this gene 
are useful for the diagnosis and/or treatment of a variety of disorders. For example, 
aithcroscelerosis is a pathological condition of mammals characterised by the 
accumulation of cholesterol in die ancries, which leads to heart disease, strokes, heart 
attacks and peripheral vascular disease. The enzyme could be used in a novel method 
of treating atherosclerosis, which involves increasing the level of LCAT activity, 
which then causes.a decrease in the accumulation of cholesterol. The method and the 
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products can be used for the prophylaxis and treatment of atherosclerosis, and 
associated heart disease, myocardial infarction, stroke and peripheral vascular disease, 
as well as individuals suffering from Fish Eye Syndrome (caused by LCAT 
deficiency) or Classic LCAT Deficiency Syndrome. Alternately, elevated expression 
of this gene product in osteobiasts and hematopoietic cell lineages indicates that it 
.may play additional roles in bone turnover, regulation of immune system function, 
and muscular function. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO:57 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
exchided from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the piescm invention arc one or 
more polynucleotides comprising a nucleoUde sequence described by the general 
formula of a-b. where a is any integer between 1 to 2673 of SEQ ID NO:57, b is an 
integer of 15 to 2687, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:57. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 48 

When tested against HELA epithelial cell lines, supcmatants removed from 
cells containing this gene activated the OAS assay. Thus, it is likely that this gene 
activates epiibelial cells through the Jak-STAT signal transduction pathway. The 
gamma activating sequence (GAS) is a promoter element found upstream of many 
genes which arc involved in the Jak-STAT pathway. The Jak-STAT pathway is a 
large, signal transduction pathway involved in the diffcrcnuation and proliferation of 
ceUs. Therefore, activation of the Jak-STAT pathway, reflected by the binding of the 
GAS element, can be used to indicate proteins involved in the proliferation and 
differentiation of cells. 

This gene is expressed primarily in aduh brain, infant brain, fibroblaste, 
embryonic and fetal tissue (e.g.. .spleen, liver), placenta and to a lesser extent in 
endocrine organs, cancerous colon and breast. 
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Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the lissuc(s) or ceil iype(s) present in a 
biological sample and for diagnosis of diseases and condiuons which include, but are 
not limited to. dementia, epilepsy, schizophrenia, and developmental abnonnalities. 
Similarly, polypeptides and antibodies directed to these polypeptides arc useful in 
providing immunological probes for differential identification of che tissue(s) or cell 
lypc(s). For a number of disorders of the above tissues or cells, particularly of the 
neural system, endocrine system, and during development, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., cancerous and wouiiucd tissues) or bodily fluids (e.g., senim, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
indiyidual having such a disor^der, relativelb the staiSaitl gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

The tissue distribution in brain indicates polynucleotides and polypeptides 
corresponding to this gene are useful for the detecUon, treatment, and/or prevention of 
neurodegenerative disease states, behavioral disorders, or inflammatory conditions. 
Representative uses are described in the "Regeneration" and "Hypeiproliferaiive 
Disorders" sections below, in Example 1 1, 15, and 18, and elsewhere herein. Briefly, 
the uses include, but arc not limited to the detection, treatment, and/or prevention of 
Alzheimer's Disease. Parkinson's Disease, Huntington's Disease, Toureite Syndrome, 
meningitis, encephalitis, demyelinating diseases, peripheral neuropathies, neoplasia, 
trauma, congenital malformations, spinal cord injuries, ischemia and infarction, 
aneurysms, hemorrtiages, schizophrenia, mania, dementia, paranoia, obsessive 
compulsive disorder, depression, panic disorder, learning disabilities, ALS, 
psychoses, autism, and altered behaviors, including disorder? in feeding, sleep 
patterns, balance, and perception. In addition, elevated expression of this gene product 
in regions of the brain indicates it plays a lole in normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiadon or 
survival. In addition, the expression of this gene product in synovium (synovial 
sarcoma) would suggest a role in the detection and treatment of disorders and 
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conditions afflicting the skeletal system, in particular osteoporosis, bone cancer, 
connoctivc tissue disorders (eg. anhritis, trauma, tendonitis, chrondomalacia and 
inflammation). The protein is also useful in the diagnosis or treatment of various 
autoimmune disorders (i.e.. rheumatoid arthritis, lupus, sclerodeima, and 
5 dcnnatomyositis), dwarfism, spinaJ deformation, joint abnonnalitics. and 
chondrodysplasias (i.e. spondyloepiphyseal dysplasia congenita, familial 
osteoarthritis. Ateloslcogenesis type II. metaphyseal chondrodysplasia type Schmid, 
etc.). The tissue distribution in endocrine tissues indicates polynucleoddcs and 
polypeptides corresponding^to this gene are useful for the detcaion, treamieni. and/or 
0 preveniion of various endocrine disorders and cancers. Representative uses are 

described in the "Biological Activity", "Hyperproliferative Disorders", and "Binding ' 
Activity" scions tiTow. iJ&can^K 1 1, 17/ 18. 19^20 and27, and elsewhere herein. 
Briefly, the protein can be used for the detecUon, treatment, and/or prevention of 
Addison's Disease. Cushing's Syndrome, anddisoiders and/or cancers of the 
pancrease (e.g. diabetes mellitus). adrenal cortex, ovaries, pituitary (e.g., hyper-, 
hypopituitarism), thyroid (e.g. hyper-, hypothyroidism), parathyroid (e.g. hyper- 
,hypoparaihyroidism) . hypodiallamus. and testes. AdditionaUy. the expression within 
fetal tissue, cancerous colon and breast, and other cellular sources marked by 
proliferating cells indicates this protein may play a role in die regulation of cellular 
division, and may show utility in the diagnosis, treatment, and/or prevention of 
developmental diseases and disorders, including cancer, and other proliferative 
conditions. Representative uses are described in the "Hyperproliferative Disorders" 
and "Regeneration" sections below and elsewhere herein. Briefly, developmental 
Ussues rely on decisions involving cell differentiation and/or apoptosis in pattern 
formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogcn to conuol cell and tissue type specification. Therefore, the 
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polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
iO ®^ degenerative conditions. Thus this protein may modulate apoptosis or tissue 

difTereniiation and is useful in the detection, treatment, and/or prevention of 
5 degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the inunune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues, the protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
f maricers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritinnal supplement. Protein, as well as. ' 
antibodies directed against lie proteitTmay show utility as a tumor marker and/or 
immunotherapy targets, for the above listed tissues. 
25 • Many polynucleotide sequences, such as EST sequences, are publicly 

15 available and accessible Uirough sequence databases. Some of these sequences are 

related to SEQ ID NO:58 and may have been publicly avaUable prior to conception of 
tiie present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the genera! 
35 formula of a-b. where a is any integer between 1 to 605 of SEQ ID NO:58, b is an 

integer of 15 to 619, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:58, and where b is greater than or equal to a + 14. 

^ 25 FEATURES OF PROTEIN ENCODED BY GENE NO: 49 

Pteferred polypeptides of the invention comprise the following amino acid 
sequence or a subfragmenl tiiereof: MNKEDKVWNDCKGVNKLTNLEEQYIILIFQ 
NGLDPPANMVFESILVEIGIKNNISNFFAKIPFEEANGRLVACTRTYEESIKGSC 
GQKENKlJCrvSFESKIQLRSKQEFQFFDEEEETGENHTIFlGPVEKLIVYPPPPA 
KGGISVTNEDLHCLNEGEFLNDVIIDFYLKYLVLEKLKKEDADRIHIFSSFFYK 
RIJNIQRERRNHETTNLSIQQKRHGRVKTWTRHVDIFEKDnFVPLNEAAHWFL 
50 AVVCFPGLEKPKYEPNPHYHENAVIQKCSTVEDSaSSSASEMESCSQNSSAK 
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PVIKKMLNKKHCIAVIDSNPGQEESDPRYKJINICSVKYSVKKINHTASENEEF 
NKGESTSQK.S (SEQ ID NO: 319). Polynucleoiides encoding such polypeptides are 
also provided. 

This gene is expressed primarily in fetal tissue, stomach, brain, endometrial 
cells, and bone and lo a lesser extent in prostate, retina, adipocytes, smooth muscle, 
and tumors of the endometrium, ovaries, and parathyroid. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential idenufication of the tissuc(s) or cell typc(s) present in a 
biological sample and/or diagnosis of diseases and conditions which include, but arc 
not limited to. disorders of the endocrine system, ulcers, stomach cancer, epilepsy, 
schizophrenia, dementia, bone growth, developmental disorders and resorption. _ 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
digestive system and neural systems expression of this gene at significantly higher or 
lower levels is routinely detected in certain tissues or cell types (e.g.. neural, 
endocrine system, cancerous and wounded tissues) or bodily fluids (e.g., semm, 
plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample token 
from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. 

The tissue disUibution in brain indicates polynucleotides and polypeptides 
corresponding to this gene are useful for the detection, treatment, and/or prevention of 
neurodegenerative disease states, behavioral disorders, or inflammatory conditions. 
Rcptesentaiivc uses are described in the "Regeneration" and "Hyperproliferative 
Disorders" sections below, in Example 11. 15, and 18. and elsewhere herein. Briefly, 
the uses include, but are not limited to the detection, Ueatment, and/or prevention of 
Alzheimer's Disease. Parkinson's Disease, HunUngtoh s Disease. Tcureite Syndrome, 
meningitis, encephalitis, demyelinating diseases, peripheral neuropathies, neoplasia, 
trauma, congenital malformations, spinal cord injuries, ischemia and infarction, 
aneurysms, hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive 
compulsive disorder, depression, panic disorder, learning disabilities. ALS, 
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psychoses, autism, and altered behaviors, including disorders in feeding, sleep 
patterns, balance, and perception. In addition, elevated expression of this gene product 
in legions of the brain indicates it plays a role in normal neural function. 

Potentially, diis gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differemiaiion or 
survival. Expression of this gene product in stomach tissue indicates involvement in 
digestion, processing, and elimination of food, as well as a potential role for this gene 
as a diagnostic marker or causative agent in the development of stomach cancer, and 
cancer in general. The expression within embryonic, fetal tissue and other cellular 
sources marked by proliferating cells indicates this protein may play a role in the 
regulation of cellujar division, and may show utility in the diagnosis, ueatment. . ; 
and/or prevention of developmental diseases and disorders, including cancer, and 
other proliferative conditions. Representative uses are described in the 
"Hyperprolifcrative Disorders" and "Regeneration" sections below and clscwbeie 
herein. Briefly, developmenial tissues rely on decisions involving cell differentiation 
andyor apoptosis in pattern formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
plications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Thcrcfoie, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is usefiil in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. The tissue distribution 
in parathyroid nimor itidicaies polynucleotides and polypeptides conresponding to this 
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gene are useful for the detection, treatment, and/or prevention of various endocrine 
disorders and cancers. Represcataiive uses are described in the "Biological Activity", 
"Hyperproliferativc Disotdcrs", and "Binding Activity" sections below, in Example 
1 1. 17, 18, 19. 20 and 27, and elsewhere herein. Briefly, the protein can be used for 
the detection, treatment, and/or prevention of Addison's Disease, Cushing's 
Syndrome, and disorders and/or cancers of the pancrease (e.g. diabetes mellitus). 
adrenal coitex, ovaries, pituitaiy (e.g.. hyper-, hypopituitarism), thyroid (e.g. hyper-, 
hypothyroidism), parathyroid (e.g. hyper-.hypoparathyroidism) , hypothallamus. and 
testes. The tissue distribution in testes indicates that polynucteoiides and 
polypeptides corrcsponding lo this gene are useful for the treatment and diagnosis of 
conditions concerning proper testicular function (e.g. endocrine function, sperm 
maxuralioh), as"^U asxiicer f heref this gene product is useful in the treatment 
of male infertUity and/or impotence. This gene product is also useful in assays 
designed to identify binding agents, as such agents (antagonists) arc useful as male 
contraceptive agents. Similarly, the protein is believed to be useful in the treatment 
and/or diagnosis of testicular cancer. The testes arc also a site of active gene 
expression of transcripts that is expressed, paniculariy at low levels, in other tissues 
of the body. Furthermore, the protein may also be used lo determine biological 
activity, raise antibodies, as tissue maricers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use a.s a nutritional 
supplement. Protein, as weU as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO:59 and may have been publicly available prior to conception of 
the present invention. jPrcferabiy, .«;uch related polynucleotides are specificaUy 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accoidingly, preferably excluded from the present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 1364 of SEQ ID NO:59, b is an 
integer of 15 to 1378, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:59. and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 50 

The translation product of this gene shares good protein homology with 
Xenopus NaDC-2 gene and a rabbit renaJ sodium/dicaiboxylate cotransporter. The 
translation product of this gene also shares good homology with a rat placenta] protein 
which is a sodiura-couplcd high affinity dicaiboxyiate transporter. Therefore, it is 
likely that that the translated product encoded by this gene shares similar biological 
activity. 

This gene is expressed primarily in the placenta and colon adenocarctnoma. 

Therefore, polynucleotides and polypeptides of the invention are useftil as 
reagents for differential identification of the tissuc(s) or ceil lype(s) present in a ' 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, developmental abnormalities as well as failure to thrive anomalies. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the iissue<s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
female reproductive system and colon, expression of this gene at significantly higher 
or lower levels is routinely detected in certain tissues or cell types (e.g., cancerous and 
wounded tissue.*;) or bodily fluids (e.g., amniotic, serum, plasma, urine, synovial fluid 
and spinal fluid) or another tissue or cell sample taken from an individual having such 
a disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 173 as residues: Lys-166 to Gly-181. Polynucleotides 
encoding said polypeptides arc also providcd. 

The tissue distribution in human placenta and the shared homology of this 
translation product to a rat placental protein indicates that polynucleotides and 
polypeptides corresponding to tliis gene are useful for the diagnosis and/or treatment 
of disorders of the placenta. Specific expression within the placenta indicates that this 
gene product may play a role in the proper establishment and maintenance of 
placental function. Alternately, this gene product is produced by the placenta and then 
transported to the embryo, where it may play a cmcial role in the development and/or 
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survival of the developing embryo or fetus. Expression of this gene product in a 
vascular-rich tissue such as the placenta also indicates that this gene product is 
10 produced more generally in endothelial cells or within ibe circulation. In such 

instances, it may play more generalized roles in vascular function, such as in 
5 angiogcnesis. It may also be produced in the vasculature and have effects on other 
cells within the circulation, such as hematopoietic ceils. It may serve to promote the 
proliferation, survival, activation, and/or differemiation of hematopoietic cells, as well 
a.^ other cells throughout the body. The tissue distribution in colon tissue indicates 
that polynucleotides and polypeptides corresponding to diis gene arc usefiil for the 
20 diagnosis and/or treatment of disorders involving the colon. Expression of this gepe 

product in colon tissue indicates involvement in digestion, processing, and 
^ " climmatioiTof food, as well as a pot^tial role f6Fthir^ne as a diagnostic marker or 

causative agent in the development of colon cancer, and cancer in general. 
Many polynucleotide sequences, such as EST sequences, are publicly 
15 available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO:60 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence Js 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
35 formula of a-b, v^rhere a is any integer between 1 to 1 1 12 of SEQ ID NO:60. b is an 

integer of 15 to 1 126, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:60, and where b is greater than or equal to a + 14. 

^ 25 FEATURES OF PROTEIN ENCODED BY GENE NO: 51 

This gene is expressed primarily in the spinal cord. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
45 reagents for differential idcnUficaiign of the iissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. paralysis, neurologic disorders. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the Ussue(s) or cell t>pe(s). For a number of disorders of 
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the above tissues or cells, panicularJy of the nervous system, expression of this gene 
at significantly higher or lower levels is routinely detected in certain tissues or cell 
types (e.g., neural, cajicerous and wounded tissues) or bodily fluids (e.g., semm, 
plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample taken 
5 from an individual having such a disorder, relative to the standard gene expression 
level, i.c., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. 

The tissue distribution in spinal cord indicates polynucleotides and 
polypeptides corresponding to this gene are useful for the detection, treatment, and/or 
prevention o f neurodegenerative disease states, behaviora! disorders , or innammatoty 
conditions. Representative uses are de.'jcribed in the "Regeneration" and 
"Hyperproliferative Disorders'^sections below, in Example^l iri3,^a 18, and 
elsewhere herein. Briefly, the uses include, but arc not limited to the detection, 
treatment, and/or prevention of Alzheimer's Disease, Parkinsoa's Disease, 
Huntington's Disease. Tourettc Syndrome, meningitis, encephalitis, demyelinating 
diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 
cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 
mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabihties, ALS, psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep pattem.s, balance, and perception. In addition, elevated 
expression of this gene product in regions of the brain indicates it plays a role in 
norma! neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cogniiion, homeostasis, or neuronal differentiation or 
survival. Furthermore, the protein may also be used to determine biological activity, 
to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutrhional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID N0:61 and may have been publicly available prior to conception of 
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the present invention. Prererably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every eclated sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleorides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2064 of SEQ ID NO:6U b is an 
integer of 15 to 2078, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID N0:61. and where b is greater tfian or equal toa+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 52 

if 

This gene is e.i^prsssed prLnarily in keratiuocyies. brain, fetal tissues, 
pericardium, stomach, and cancerous tissues (e.g., stomach, adrenals, parathyroid, ' 
germ cell, colons breast).- - . = 

Therefore, polynucleotides and polypeptides of the invention are uscftil as 
reagents for differential identification of the lissuc(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, skin disorders, neurodegenerative and developmental disorders, heart 
disease, and cancers. Similarly, polypeptides and antibodies directed to these 
polypeptides arc useful in providing inununological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the cardiovascular and gastrointestinal systems, 
expression of this gene at significantly higher or lower levels is routinely detected in 
certain tissues or cell lypes (e.g., neural, inunune. cancerous and wounded tissues) or 
bodily fluids (c.g., serum, pla.sma, urine, synovial fluid and spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

The tissue distribution in brain indicates polynucleotides and polypeptides 
corresponding to this gene arc useful for the detection, trcauncnl, and/or prevention of 
neuitjdegeneradve disease states, behavioral disorders, or inflatnraatoiy conditions. 
Representative uses are described in the "Regeneration" and "Hypcrproliferative 
Disorders" sections below, in Example 1 1, 15, and 18, and elsewhere herein. Briefly, 
the uses include, but are not limited to the detection, ircaunent, and/or prevention of 
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Alzheimer's Disease, Parkinson's Disease, Huntington's Disease, Tourcttc Syndrome, 
meningitis, encephalitis, dcrayelinating diseases, peripheral neuropadiics, neoplasia, 
trauma, congenital malformations, spinal cord injuries, ischemia and infarction, 
aneurysms, hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive 
compulsive disorder, depression, panic disorder, learning disabilities, ALS, 
psychoses, autism, and altered behaviors, including disorders in feeding, sleep 
patterns, balance, and perception. In addition, elevated expression of this gene product 
in regions of the brain indicates it plays a role in normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurou-ansmission, learning, cognition, homeostasis, or neuroiiai differcmiation or 
survival. The tissue distribution in keratinocytes indicates polynucleotides and 
polypeptides corresponding to this gene are useful for the treatmentrdiagnosis. and/or 
prevention of various skin disorders. Repicsentative uses are described in the 
"Biologkal Activity". "Hyperproliferative Disorders", "infectious disease\ and 
"Regeneration" secUons below, in Example 1 1, 19, and 20, and elsewhere herein. 
Briefly, the protein is useful in detecting, treating, and/or preventing congenital 
disorders (i.c. ncvi, moles, freckles, MongoUan spots, hemangiomas, port-wine 
syndrome), integumentary tumors (i.e. keratoses, Bowen's Disease, basal cell 
carcinoma, squamous cell carcinoma, malignant melanoma, Pagefs Disease, mycosis 
fungoides, and Kaposi's sarcoma), injuries and inflammation of the skin (i.e. wounds, 
rashes, prickly heat disorder, psoriasis, dermatitis), adieroscicrosis, uticaria, eczema, 
photosensitivity, autoimmune disorders (i.e. lupus erythematosus, vitiligo, 
dermatomyositis, morphea, scleroderma, pemphigoid, and pemphigus), keloids, striae, 
erythema, petechiae, purpura, and xandielasma. In addition, such disorders may 
predispose increased susceptibility to viral and bacterial infections of the skin (i.e. 
cold sores, warts, chickenpox, molluscum contagiosum, herpes zoster, boils, celluUtis, 
erysipelas, impetigo, tinea, althletes foot, and ringworm). Moreover, die protein 
product of this gene may also be useful for the trcaunent or diagnosis of various 
connective tissue disorders (i.e., arthritis, trauma, tendonitis, chrondomalacia and 
30 inflanunation. etc.), autoimmune disorders (Le., rheumatoid arthritis, lupus, 
sclerodenma, dermatomyositis, etc.), dwarfism, spinal deformation, joint 
abnormalities, amd chondrodysplasias {i.e. spondyloepiphyseal dysplasia congeniu. 
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familial osteoanhriiis, Atelosieogenesis lype II. metaphyseal chondrodysplasia type 
Schmid). The expression within fetal tissue (c.g., spleen and liver) and other cellular 
iO sources marked by proliferating cells indicates this protein may play a role in the 

regulation of cellular division, and may show utility in the diagnosis, treatment, 
5 and/or prevention of developmental diseases and disorders, including cancer, and 
other proliferative conditions. RepresenUtive uses are described in the 
"Hyperproliferative Disorders" and "Regeneration" sections below and elsewfhere 
herein. Briefly, developmental tissues rely on decisions involving cell differentiation 
and/or apoptosis in pattern formation. 

Dysrcfiiilatinn of apopicsis car. result in inappiopriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of celldeaih.=as is.believed to occur in acquired immunodeficielwy and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
25 potential roles in proliferation and differentiation, this gene product may have 

applications in the adult tor tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention aie useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
20 differentiation and is useful in the detection, u-eatment, and/or prevention of 
35 degeneradve or proliferative conditions and diseases. The protein is useful in 

modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Additionally, dw ' 
tissue distribution in the pericardium of the heart indicates that the protein is useful in 
the detection, treatment, and/or prevention of a variety of vascular disorders and 
coitdiUons. which include, but are not limited to miscrovascular disease, vascular leak 
syndrome, aneurysm, stroke, emboUsm, thrombosis. cor<»iary arteiy disca.sc, 
arteriosclerosis, and/or atherosclerosis. Furthermore, the protein may also be used to 
determine biological activity, to raise antibodies, as tissue markers, to isolate cognate 
ligands or receptors, to idenUfy agents that modulate their interactions, in addition to 
50 its use as a nuuitional supplement. Protein, as well as, antibodies directed against the 
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protein may show utility as a tumor marker and/or immunotherapy targets for the 
above listed tissues. 

Many polynucleolidc sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:62 and may have been publicly available prior to conception of 
the presem invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present. invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between ! to 748 of SEQ ID NG:u2, b is an 
integer of 15 to 762. where both a and b correspond to the positions of nucleotide ' 
residues shown in SEQ ID NO:62..and where b is greater than or equal to a^+ 14. 

25 FEATURES OF PROTEIN ENCODED BY GENE NO: 53 

15 This gene is expressed primarily in the brain and in cartilage and to a lesser 

extent in the reUna. activated T-cclls. pineal gland, the lungs, and in synovial 
sarcoma. 

30 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
35 neurological diseases, such as epilepsy and dementia, osteoarthritis, 

retinopathies. hcmatopoicUc diseases, emphysema, and lung cancer . Similariy. 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells. parUcularly of the neurologic 
system, cartilage and musculature, vision, the hematopoietic system, and the 
pulmonary system expression of this gene at significandy higher or lower levels is 
routinely detected in certain Ussues or cell types (e.g.. neural, immune, cancerous and 
wounded tissues) or bodily fluids (e.g.. serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a disorder, 
relative lo the standard gene expression level. i.e.. the expression level in healthy 
50 lissue or bodily fluid from an individual not having the disorder. 
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Preferred polypeptides of the present inveniton comprise immunogenic 
epitopes shown in SEQ ID NO: 176 as residues: Arg-34 to Cys-44. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in brain indicates polynucleotides and polypeptides 
corresponding to this gene are useful for the detection, treatment, and/or prevention of 
neurodegenerative disease states, behavioral disorders, or inflammatory conditions. 
Rcprcsenutive uses are described in the "Regeneration" and "Hyperproliferativc 
Disorders" sections below, in Example 11.15. and 18. and elsewhere herein. Briefly, 
the uses include, but are not limited to the detection, treatment, and/or prevention of 
Alzheimer's Disease, Pjirkinson's Disease, Huntington's Disease, Tourette Syndrome, 
meningitis, encephalitis, demyelinating diseases, peripheral neuropathies, neoplasia, 
trauma, congcn itatjnal formations, sj^nal cord injuries, ischemia.and infarction, 
aneurysms, hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive 
compulsive disorder, depression, panic disorder, learning disabilities, ALS. 
psychoses, autism, and altered behaviors, including disorders in feeding, sleep 
pailems, balance, and perception.. In addidon, elevated expression of this gene product 
in regions of the brain indicates it plays a role in normal neural junction. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. The tissue distribution in T-cells indicates polynucleotides and polypeptides 
corresponding to this gene are useful for the diagnosis and treatuteni of a variety of 
immune system disorders. Reprcseniative uses are described in the "Immune 
Activity" and "infectious disease" sections below, in Example 11.13, 14, 16, 18, 19, 
20, and 27, and elsewhere herein. Briefly, the expression of this gene product 
indicates a role in regulating the proliferation; survival; differentiation; and/or 
activation of hematopoietic cell lineages, including blood stem cells. This gene 
product is involved in the regulation of cytokine production, antigen presentation, or 
other processes suggesting a usefulness in the treatment of cancer (e.g. by boosting 
iiiunune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
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as AIDS, leukemia, rheumatoid arthritis, gnuiulomatou's Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypecsensitivities, 
such as T<ell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft- versus-host diseases, or autoinununity 
disorders, such as autoimmune infertility, lense tissue injury, dcmyelinaiion. systemic 
lupus crythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. The expression of diis 
gciK^product in synovium woujdsuggesi a rolejn the detection and treatmcnt of - 
disorders and conditions afflicting the skeletal system, in particular osteoporosis, bow 
cancer, connective tissue disorders (e.g. arthritis, trauma, tendonitis, chrondbmalacia 
and inflanmiation). The protein is also useful in the diagnosis or treatment of various 
autoimmune disorders (i.e., rheumatoid arthritis, lupus, scleroderma, and 
dermatomyositis). dwarfism, spinal deformation, joint abnormalities, and 
chondrodysplasias (i.e. spondyloepiphyseal dysplasia congenita, familial 
osteoarthritis, Atelosteogenesis type 11, metaphyseal chondrodysplasia type Schmid, 
etc.). Additionally, the expression within fetal dssue and other cellular sources 
marked by proliferating cells indicates this protein may play a role in the legulation of 
cellular division, and may show utiUty in the diagnosis, treatment, and/or prevention 
of developmental diseases and disorders, including cancer, and other piolifeiative 
conditions. Representative uses are described in the "Hyperproliferative Disorders" 
and "Regeneration" sections below and elsewhere herein. Briefly, developmental 
tissues rely on decisions involving cell differentiation and/or apoptosis in pattern 
formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failui^ to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potenual roles in proliferation and differentiation, this gene product may have 
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applications in the adult for tissue regeneration and the Ucatmeat of cancers. It may 
also act as a morphogen lo control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the presenl invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
dilfercntiadon and is useful in the detection, treaimem, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and canccrou^s cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular 

ffrowih and Tirniifcration. FurtherrnorE thr 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
matters, to isolaie.cognate Ugands or receptors,.to identify agents that modulate their 
interactions, in addition lo its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:63 and may have been publicly available prior lo conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b. where a is any integer between I to 1080 of SEQ ID NO:63, b is an 
integer of 15 to 1094, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:63, and where b is greater than or equal lo a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 54 

This gene is expressed primarily in umbilical vein endothelial cells induced by 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagent for differential identification of the tissue(s) or cell typc(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
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not limited to, angiogenesis, inflammatory disorders, hematopoietic disease. 
Similariy, polypeptides and antibodies directed to these polypeptides arc useful in 
providing immunological probes for differential ideniification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
angiogenic and hematopoietic systems, expression of this gene at significantly higher 
or lower levels is routinely detected in certain tissues or cell types (e.g., cancerous and 
wounded tissues) or bodily fluids (e.g.. serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disoixier. 

The tissue distribution in endothelial cells indicates polynucleotides and 
polypeptides corresponding tojhis g ene ar^ jsefiil in the deteciion,.trcatmcnt, and/or 
prevention of vascular conditions, which include, but are not limited to, microvascular 
disease, vascular leak syndrome, aneurysm, stroke, atherosclerosis, arteriosclerosis, or 
embolism. For example, this gene product may represent a soluble factor produced by 
smooth muscle that regulates the itmervation of organs or regulates the survival of 
neighboring neurons. Likewise, it is involved in controlling the digestive process, and 
such actions as peristalsis. Similarly, it is involved in controlling the vasculature in 
areas where smooth mascle surrounds the endothelium of blood vessels. Furthermore, 
the protein may also be used to determine biological activity, to raise antibodies, as 
tissue markers, to isolate cognate ligands or receptors, to identify agents that modulate 
their interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. The secreted protein can also be 
used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate ligands or receptors, to identify agents that modulate their interactions, and as 
nutritional supplements. It may also have a very wide range of biological activities. 
Representative uses arc described in die "Chcmoiaxis" and "Binding Activity" 
secuons below, in Examples U, 12, 13. 14, 15, 16. 18, 19, and 20. and elsewhere 
herein, Briefly, the protein may possess the following activities: cytokine, cell 
proliferation/differentiation modulating activity or induction of other cytokines; 
immunostimulating/immunosuppressanl activities (e.g. for treating human 
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immunodeficiency virus infection, cancer, autoimmune diseases and allergy); 
regulation of hematopoicsis (e.g. for treating anemia or as adjunct to chemotherapy); 
stimulation or growth of bone, cartilage, tendons, ligaments and/ornerves (e.g. for 
treating wounds, stimulation of follicle stimulating hormone (for contiol of fertiJity); 
chemotactic and cheraokinetic activities (e.g. for treating infections, tumors); 
hemostatic or thrombolytic activity (e.g. for treating hemophilia, cardiac infarction 
etc.): anti-inflammatory activity (e.g. for treating septic shock. Crohn's Disease); as 
antimicrobials; for treating psoriasis or other hyperproliferative diseases; for 
regulation of metabolism, and behavior. Also contemplated is the use of the 
corrcspGndiag nucleic acid in gene therapy procedures. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databasesrSome of these sequences are " 
related to SEQ ID NO:64 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides axe spcciflcaTly 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from die present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1347 of SEQ ID NO:64. b is ah 
integer of 15 to 136 1. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:64, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 55 

This gene is expressed primarily in both normal and cancerous pancreas. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the lissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. diabetes, gastrointestinal disorders, and pancreatic cancer. Similarly, 
polypeptides and antibodies directed to these polypeptides arc useful in providing 
immunological probes for differential identification of the lissue(s) or cell lype(s). For 
a number of disorders of the above tissues orcelLs, panicularly of the digestive and 
blood systems, expression of this gene at significantly higher or lower levels is 
routinely detected in ccnain U.s.sues or cell types (e.g., cancerous and wounded 
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tissues) or bodily fluids (e.g., scram, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disonler, relative 
to the standard gene expression levei, i.e., the expression level in healthy tissue or 
bodily fluid from an individual nol having the disoitler. 

The tissue distribution in pancreas indicates that the protein products of this 
gene are useful as a therapeutic and/or diagnostic agent for pancreatic disorders and 
disorders of the endocrine and exocrine system, including but not limited lo diabetes, 
blood disorders, pancreatic cancer, gastrointestinal diseases, hormomal imbalance, 
auujimmune disorders, cystic fibrosis, pancreatitis, and gallstones. Funhennore. the 

r . ^^xy i«^v.u uA-itiiiuiic uiuiugicai uciivuy, lo raise antiDOdics. as tissue 

markers, to isolate cognate ligands or receptors, to identify agents dial modulate their 
interactions; in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences are 
rehited to SEQ ID NO:65 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 933 of SEQ ID NO:65. b is an 
integer of 15 to 947. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:65, and where b is greater than or equal to a + 14. 

FEATURES OF PROTKIN KNCODED BY GENE NO: 56 

The tmnsiation product of this gene shares sequence homology with 
oxidoreductasc. Preferred polypeptides of the invcnUori comprise the following amino 
acid sequence: MSPLSAARAALRVYAVGAAVILAQLLRRCRGGFLEPVXPPRP 
DRVAIVTGGTDGIGYSTANrWRDLGMHVnAGNNDSKAKQVVSKIKEETLND 
KVEFLYCDLASMTSIRQFVQKFKMKKIPLHVLINNAGVMMVPQRKTRDGFEE 
HFGLNYUJHFLLTNXLLDTLKESGSPGHSARVVTVSSATHYVAELNMDDLQS 
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SACYSPHAAYAQSKLALVLFTYHLQRLLAAEGSHVTANVVDPGVVNTDXYK 
HVFWATRLAKICLLGWLLFKTPDEGAV^'TSIYAAVTPELEGVGGRYLYNEKET 
KSLHVTYNQKLQQQLWSKSCEMTGVLDVTL (SEQ ID NO: 320). The mature 
form of this protein begins at residue 32. Thus, polypeptides comprising residues 2- 
330 and 32-330 of the sequence shown above are also provided. Polynucleotides 
encoding such polypeptides are also provided. 

A {neferred polypeptide fragment of the invemion comprises the following 
amino acid sequence: MSPLSA ARAALRVYAVGAAVILAQLLRRCRGGFLEP 
VXPPRPDRVAIVTGGTDGIG YSTANIWRDLACMLS (SEQ ID NO: 321), 
PolynuGleotides encoding these polypeptides arc also provided. 

This gene is expressed primarily in breast cancer cells, osteoclastoma, wikn's* 
tumoprthymus sux)mal cellsrand T cell helper Ir =- ^ 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissuc(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. cancer, e.g.. breast cancer, osteoclastoma, and wilm's tumor. Similarly, 
polypeptides and andbodics directed to these polypeptides air useful in providing 
inununological probes for differential identification of the tissue(s) or ceil typc(s). For 
a number of disorders of the above tissues or cells, particularly of the immune system, 
expression of this gene at significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g., reproductive, kidney, immune, hematopoietic, and 
cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, bi^st milk, 
urine, synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

The tis.sue distribution in breast cancer dssuc, combined with the homology to 
oxidoreductase indicates that polynucleotides and polypeptides corresponding to diis 
gene are useful for diagnosis and treaunent of cancer, particularly, breast cancer, 
osteoclastoma, and wilm's lumor. This protein may play a role in the regulation of 
cellular division, and may show utility in die diagnosis, treatment, and/or prevention 
of developmental diseases and disorders, including cancer, and other proliferative 
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conditions. Representative uses are described in the "Hyperproliferative Disorders" 
and ••Regcnerauon*" sections below and elsewhere herein. Briefly, developmental 
tissues rely on decisions involving cell differentiation and/or apopiosis in pattern 
formation. 

Dysreguialion of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the devclopntcnt of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the trcatracr.t of cancers, li may 
also act as a morphogen to control cell and tissue type specification. Therefore, the - 
^polynucleotides and.poiypeptides of the present invention are useful in Ueatiiig, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differcniiauon and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases- The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to Isolate cognate Ugands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:66 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the prcseni invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 1362 of SEQ ID !SrO:66, b is an 
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integer of 15 to 1376, where both a and b correspond lo the positions of nucleotide 
residues shown in SEQ ID NO:66, and where b is greater than or equal to a + 14. 

FEATURES OF PRO l EIN ENCODED BY GENE NO: 57 

This gene is expressed primarily in monocytes, T cell helper II and B cell 
lymphoma. 

Thercforc. polynucleotides and polypeptides of the invention are useful as 
reagents for diffcientiaJ identification «f ihe tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
nor iimitcd to, immune and hematopoietic diseases anu/'or disorders, panicuiarly B- 
cell lymphoma. Similarly, polypeptides and antibodies directed to these polypeptides 
are useful in providing immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the immune system, expression of this gene at significantly higher or 
lower levels is routinely delected in certain tissues or cell types (e.g.. immune, 
hematopoietic, and cancerous and wounded tissues) or bodily fluids (e.g., serum, 
plasma, urine, synovial Huid and spinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, 'relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 180 as residues: Asp-30 to Val-40. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue disuibution in monocytes, T cell helper, and B cell lymphoma ceils 
indicates that polynucleotides and polypeptides corresponding to Uiis gene are useful 
for diagnosis and treatment of B ceil lymphoma. Represenmtive uses are described in 
the "Immune Activity" and "infectious disease" sections below, in Example 1 1, 13. 
14. 16, 18, 19. 20. and 27, and elsewhere herein. Briefly, the expression of this gene 
product indicates a role in regulating the proliferation; survival; differentiation; and/or 
activation of hematopoietic cell lineages, including blood stem cells. This gene 
product is involved in the regulation of cytokine production, antigen presentation, or 
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oiher processes suggesting a usefulness in the treatment of cancer (e.g. by boosting 
immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore ii is also useful as an agent for 
immunoiogicai disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, riicumatoid arthritis, granulomatou s Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity: immune reactions to transplanted organs and 
tissues, such as hosi-versus-graft and graft-versus-host diseases, or autoimiminily 
disorders, such as aiiroinunune infertility, lenr^ tissue injury, deiriyeliiiaiion, systemic 
lupus eryihematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Discase.=and scleroderma^ Moreover,-ihe protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. Furthermore, the 
protein may also be used to determine biological activity, raise antibodies, as tissue 
markers, to isolate cognate ixgands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed (issues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available aiid accessible through sequence databases. Some of the<i;e sequences are 
related to SEQ ID NO:67 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynuclcoddcs are speciflcally 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 2420 of SEQ ID NO:67, b is an 
integer of 15 to 2434. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:67, and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 58 
This gene is expressed primariiy in human Jung cancer. 
Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biologica; sample and for diagnosis of diseases and conditions which include, but are 
not limited to, pulmonary diseases and/or disorders, particularly cancers of the lung. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissuc(s) or cell 
type(s). For a number of disorders of the above tissues or cells, panicularly of the 
immune sysrem, exprcssior. of this gene at significaiitiy higher or iower levels is 
routinely detected in certain tissues or cell types (e.g., pulmonary, and cancerous and- 
wounded tissues) or bodily fluids (e:g.. serum, plasmarurine; pulmonao' lavage, 
pufanonary surfactant, synovial fluid and spinal fluid) or another tissue or ceU sample 
taken from an individual having such a disorder, relative to the standaid gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 181 as itjsidues: Phe-39 to Asp-45. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in lung cancer tissue indicates that polynucleotides and 
polypeptides corresponding to this gene arc useful for diagnosis and treatment of 
immune system disorders such as ARDS, cystic flbrosis, and cancer, particularly lung 
cancer. This protein naay play a role in the regulation of cellular division, and may 
show utility in the diagnosis, treatment, and/or prevenUon of developmental diseases 
and disorders, including cancer, and other proliferative conditions. Representative 
uses are described in the "HyperproUferative Disorders" and ' Regeneration" sections 
below and elsewhere herein. Briefly, developmental ti.ssues rely on decisions 
involving cell differentiation and/pr apoptosis in pattern formation. 

Dysregulation of apoptosis can result in imqjpropriate suppression of ceil 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
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potential roles in proliferation and difTerentiation. this gene product may have 
applications in the adult for tissue regeneration and the ireatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Thetcfoic, the 
polynucleotides and polypeptides of the present invention are useftil in treating, 
detecting, anc/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differeniiation and is usefiil in the detection, trcatmcni. and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is usefiil in 
modulating the immune response lo dberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can al.so be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also.be used to.dctermine biological activity^ to raise antibodies/ as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a nimor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide .sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:68 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list cvei>' related sequence is 
cumbersome. Accoidingly, preferably excluded from the present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1072 of SEQ ID NO:68, b is an 
integer of 15 to 1086, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:68. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 59 

This gene is expressed primarily in larynx carcinoma and early stage human 

lung. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissuc(s) or cell typc(s) present in a 
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biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, dcvelopnnental, gastrointestinal, and pulmonary diseases and/or 
disofdere, particulariy larynx carcinoma. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the immune system, expression of this gene 
at significantly higher or lower levels is roudnely detected in cenain tissues or cell 
types (e.g., developmental, gastrointestinal, pulmonary, and cancerous and wounded 
tissues) or bodily fluids (e.g., scrum, plasma, amniotic fluid, pulmonary lavage, 
sputuiu, uiiiic, synovial fluid and spinal Muid) or another tissue or cell sample taken 
from an individual having such a disorder, relative to ihe standard gene expression 
levelri.e.. the expression level in healthy tissue"or bodilf fluid from an inSvidual not 
having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 182 as residues: His-42 to Lys-49. Polynucleotides 
encoding said polypeptides arc also provided. 

The tissue distribution in larynx carcinoma and early stage human lung 
indicates that polynucleotides and polypeptides corresponding to diis gene arc useful 
for treating immune system disorders such as cancer, particulariy larynx carcinoma. 
This protein may play a role in the regulation of cellular division, and may show 
utility in the diagnosis, treatment, and/or preveniion of developmental diseases and 
disorders, including cancer, and other proliferative conditions. Repi^entative uses are 
described in the "Hyperproliferaiive Disorders" and "Regeneration" sections below 
and elsewhere herein. Briefly, developmental tissues rely on decisions involving cell 
differentiation and/or apoptosis in pattern formation. 

Dysrcgulation of apoptosis can result in inappropriate suppression of cell 
deatfi, as occurs in the development of some cancers, or in failure to control the extent 
of cell dearfi, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SM A). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogcn to control cell and tissue type specification. Therefore, the 
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polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differeniiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrdiil polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growdi and proliferation. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ugaiiuii urreccpiors, to identity agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as^ • 
antibodies directed against the protein niay show utility as a^miinor mSbr and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related lo SEQ ID NO:69 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list cveiy related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 1248 of SEQ ID NO:69, b is an 
integer of 15 to 1262. where both a and b coinespond to the positions of nucleotide 
residues shown in SEQ ID NO:69, and where b i.s greater than or equal to a -i- 14. 

FEATURES OF PROTEIN ENCODED BV GENE NO: 60 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: MEVTTEDTSRTDVSEPATSGGAADGVTSIAPTAVASSTTAASnTA 
ASSMTVASSAmAASSTTVASL\PTrrASSMTAASSTPMTLAL^ 
TPSTTATGHPSLSTALAQVPKSSAIJ>RTATI^TLj\TRAQTVATTAm-SSPMST 
RPSPSKHMPSDTAASPVPPMXPQAQGPISQVSVDQPVVNTTXKSTXMPSNTT 
XEPLTQAWDKTU.LVVLLLGVTLFITVLVLFALQAYESYKKKDYTQVDYU 
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NGM YADSEM (SEQ ID NO: 322). Polynucleotides encoding these polypeptides are 
also provided 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: ARCPELPGLRCRPRPRAGPQAPSYCPRATRPPG 
ACCARMRLLLEWRVYLRLTCATKDGMARECPTTWLSPPAKPDFAQRHSVK 
PTALQGGRWSRLGASP (SEQ ID NO: 323). Polynucleotides encoding these 
polypeptides are also provided. 

This gene is expressed priEnarily in adipocytes, osteoblasts, cerebellum, 
hypothalamus and Hodgkin's lymphoma. * 

_ Therefore, polynucleotides and polypeptides of the invehtioTaic u«fiil as 

reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, metabolic, skeletal, neural, and immune diseases and/or disorders, 
particularly Hodgkin's lymphoma. Similarly, polypeptides and antibodies directed to 
these polypeptides are uselbl in providing immunological probes for differential 
identification of the tissue(s) or cell typc(s). For a number of disordeis of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
significandy higher or lower levels is routinely delected in certain tissues or cell types 
(e.g.. metabolic, skeletal, neural, immune, and cancerous and wounded tissues) or 
bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or cell sample taken from an individual having .such a disorder, relative to die 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disoixler. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 183 as residues: Pro-33 to Gln-40. GIy-51 to Arg-56. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in Hodgkin's lymphoma cells indicates that 
polynucleotides and polypeptides corresponding to this gene are usefijl for diagnosis 
and treatment of immune system disorders such as cancer, particularly Hodgkin's 
lymphoma. The secreted protein can also be used to determine biological activity, to 
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raise antibodies, as tissue markets, lo isolate cognate ligands or receptors, to identify 
agents thai modulate their interactions, and as nutritional supplements. It may also 
have a veiy wide range of biological activities. Representative uses arc described in 
the "Chemotaxis" and "Binding Activity" sections below, in Examples 1 1, 12, 13. 14, 
15, 16, 18, 19, and 20, and elsewhere herein. Briefly, the proiein may possess the 
following activities: cytokine, cell proliferation/differentiaiion modulating activity or 
induction of other cytokines; immunostimulating/immunosuppressant aaivities (c.g. 
for treating human immunodeficiency virus infecdon, cancer, autoimmune diseases 
and allergy); regulation of hematopoiesis (e.g. for treating anemia or as adjunct to 
cucuiouieiapy); siimuiatidn or growth of bone, canUage. tendons, ligaments and/or 
nerves (e.g. for treating wounds, stimulation of follicle stimulating hormone (for 
control of fertility): cl^mbtadic Wd chemokin^^^^ aciivitier(e.g. fm- treating 
infections, tumors); hemostatic or thrombolytic activity (e.g. for treating hemophilia, 
cardiac infarction etc.); anti-inflammatory activity (e.g. for u:cating septic shock, 
Crohn's Disease); as antimicrobials; for treating psoriasis or other hyperproliferative 
diseases; for regulation of metabolism, and behavior. Also contemplated is the use of 
the corresponding nucleic acid in gene therapy procedures. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
inmiunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID N0:70 and may have been publicly available prior to conception of 
the present invention. Preferably, .such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b. where a isany integer between 1 to 1628 of SEQ ID NO:70, b is an 
integer of 15 to 1642. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:70. and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 61 

The translation product of this gene shares sequence homology with 
polypeptide in the cystatin family. Cystaiin polypeptides are cysteine protease 
inhibitors. For an analysis of the composition of several members of the cystatin 
family see Gene ( 1 987) 6 1(3):329-338, incorporated herein by reference. The cystatin 
activity of polypeptides encoded by tliis gene is measured by several assays known in 
the art including assays described in coowned, copending US Patent Application 
Serial No. 08/744, 1 38. incorporated herein by reference. Preferred polypeptides of the 
invention comprise the following amino acid sequence: LPATVEFAVHTFNQQSKD 
YYAYPJ.GHILNSV/ia5QVESKT\T3N4ELL^^^ 

NNTFTCFFTISTRPWMTQFSLLNKTC (SEQ ID NO: 324). Fragments of such* 
polypeptides having cystatin activity (cysteine protease inhibitory activity are 
particularly preferred). Polynucleotides encoding such polypcpddcs are also provided. 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of die invention comprise die 
following amino acid sequence: LLWARGLCRAKSAVPTVST MLGLPWKGGLS 
WAIXLLLLGSQXLLIYAWHFHEQRDCDEHNTVMARYLPATVEFAVHTFNQQS 
KDYYAYRLGHILNSWKEQVESKTVFSMELLLGRTRCGKFEDDIDNCHFQE 
STELNNTFTCFFTISTRPWMTQFSLLNK TCLEGFH (SEQ ID NO: 325). 
Polynucleotides encoding these polypeptides are also provided. 

This gene is expressed primarily in testes and epididiymus. For a review of a 
cystatin showing testes- specific expression see Mol. EndocrinoL (1992 Oct) 
6(10): 1653- 1664. incorporated herein by reference. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential ideniilication of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, They should therefore serve a protective function to regulate llic 
activities of such endogenous proteinases, which otherwise may cause uncontrolled 
proteolysis and tissue damage. Cysteine proteinase acrivify can normally not be 
measunsd in body fluids, but can been detected extracellularly in conditions hke 
endotoxin-induccd sepsis, raeiastasizing cancer, and at local iiiflammaiory processes 
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in rheumatoid arthritis . purulent bronchiectasis and periodontitis. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
itnmunological probes for differential identification of the lissue(s} or cell typc(s). For 
a number of disorders of the above tissues or cells, particularly of the iirunune, 
expression of this gene at significantly higher or lower levels is routinely detected in 
certain tissues or ceil types (e.g., reproductive, testicular, and cancerous and wounded 
tissues) or bodily fluids (e.g., serum, plasma, urine, seminal fluid, synovial fluid and 
spinal fluid) or another tissue or cell sample taken from an individual having such a 
disorder, relative to the stajidard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ IDNO: i84as residues: Phe^T to Asp-38, Asn-59 toTyr 65, 
Ser>76 to Glu-82. Thr-96 to Cys-108, Gln-1 1 1 to Asn-1 18. Polynucleotides encoding 
said polypeptides are also provided. 

The tissue distribution in testes and epididiymus. combined with the 
homology to cystatins indicates that polynucleotides and polypeptides corresponding 
to this gene are useful for the treatment and diagnosis of conditions concerning proper 
testicular function (eg. endocrine fimcdon, sperm maturation), as well as cancer. 
Therefore, this gene product is useful in the treatment of male infertility and/or 
impotence. This gene product is also useful in assays designed to identify binding 
agents, as such agents (antagonists) are useful as male contraceptive agents. Similarly, 
ihc protein is believed to be useful in the treannent and/or diagnosis of testicular 
cancer. The testes are also a site of active gene expression of transcripts that is 
expressed, particularly at low levels, in other tissues of the body. Therefore, this gene 
product is expressed in other specific tissues or organic where it may play related 
functional roles in other processes, such as heraatopoiesis. inflammation, bone 
formation, and kidney function, to name a few possible target indications. 
Representative uses are described in the "Hypcrprolifcralivc Disorders" and 
"Regeneration" sections below and elsewhere herein. Briefly, developmental tissues 
lely on decisions involving cell differentiation and/or apoptosis in pattern formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control tlie extent 
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of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proiifenilion and differemiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, ihe 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or ti^ue 

differentiation and is useful in the detection, treatment, and/or prevention of 

'J 

dcgcnerarive or proliferative conditions and uiseascci. Tlie proiein is useftii in 
modulating the immune response to aberrant polypeptides, as may exist in ' ' 

pioLiferating and cancerous cells and tissues, ^eproteincan also be used io gain new 
insight into the regulation of cellular growth and proliferation. Funhermoie, the 
protein may also be used to determine biological activity, lo raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nuoitional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Cysteine proteinase inhibitors of the cystatin supcrfamily are ubiquitous in the 
body and are generally tight-binding inhibitors of papain-like cysteine proteinases, 
such as cathepsins B, H. L, S, and K. They should therefore serve a protective 
function to regulate die activities of such endogenous proteinases, which otherwise 
may cause uncontrolled proteolysis and tissue damage. Cysteine proteinase activity 
can normally not be measured in body fluids, but can been detected extracellularly in 
conditions like cndotoxin-induccd sepsis, metastasizing cancer, and at local 
inflammatory processes in rheumatoid arthritis, puiulent bronchiectasis and 
periodontitis, which indicates that a tight cystatin regulation is a necessity m the 
normal state. A deflciency state in which the levels of the intracellular cystatin, 
cysutin 8, are.lowered due to mutations has recently been shown to segregate with a 
form of progressive myoclonus epilepsy, which points to additional specialized 
functions of cystatins. Moreover, results showing that chicken cystatin inhibits polio 
virus replication, human cystatin C inhibits corona- and herpes simplex virus 
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repiicatton, and human cystatin A inhibits rhabdovirus-induced apoptosis in cell 
cultures indicates that cysiatins play additional roles in the human defense system. 
The cystatins constitute a superranoily of evolutionarily related proteitis, all composed 
of at least one 100-120 residue domain with conserved sequence motifs. 

The previously well characterized single-domain human members of this 
superfamily could be grouped in two protein families. The Family I members, 
cystatins (or stefins) A and B, contain approximately 100 amino acid residues, lack 
disulfide bridges, and are not synthesized as preproieins with signal peptides. The 
Fanuly 2 cystatins (cysiatins C, D, S, SN. and SA) are secreted proteins of approx. 
!20 amine acid residues (mt i 3,000- i 4,000) and have two characteristic intrachain 
disulfide bonds. Recently, we identified an additional human cystatin superfamily ' 
member by ESTI sequencing ilTcpithelial cell derived cDNA libraries which we^ 
named cystatin E. The same cystatin was independently discovered by differential 
display experiments as a mRNA species down-regulaied in breast tumor tissue, but 
present in the surrounding epithelium and reported under the name cystatin M . 
Cystatin E/M is an atypical, secreted low-Mr cystatin in that it is a glycoprotein and 
just shows 30-35% sequence identity in alignments with the human Family 2 
cystatins, which shows that additional cystatin families are yet to be identified. The 
cystatin E/M gene has been localized to chromosome 2 , whereas all human Family 2 
cystatin genes are clustered on the short arm of chromosome 20, which further 
stresses that cystatin E/M is just distantly related to the other secreted human low-Mr 
cystatins. It is believed therefore, that polypeptides encoded by this gene are useful in 
diagnosing and treating disease consistent with the aforementioned conditions in 
which cystatins are implicated. 

Many polynucleotide .sequences, such as EST sequences, are publicly 
available and accessible thix)ugh sequence databases. Some of these sequences are 
related to SEQ ID N0:7I and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list eveiy related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 907 of SEQ ID NO:7 1 , b is an 
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integer of 15 to 92 1 . where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:7l. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 62 

The translation product of this gene shares sequence homology with 
Ncuu^ophil Gelatinasc-Associaied Lipocalin which is thought to be important in 
immune regulation (See Genbank and Gcncseq Accession Nos. emblCAA58 127,1, 
and US5627034, rcspectively; all references and information available through diesc 
accessions are hereby incorporated herein by reference; for example, Biochem. 
Biophys. Res. ComniuH. 202 (3), 1468-14/5 (1994). and FEBS Utt. 314 (3). 386-388 
(1992)). ' 

In another embodiinehirpblypcptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. SpccificaUy, polypepUdes of the invention comprise the 
following amino acid sequence: LEQKLELHRGGGRSRTSGSPGLQEFGTREERGE 
GEQRTGREFSGNGGRAVEAARMRLLCGLWLWLSLLKVLQAQTPTPLPLPP 
PMQSFQGNQFQGEWP^GLAGNSFRPEHRALLNAFTATFELSDDGRFEVWN 
AMTRGQHCDTWSYVLIPAAQPGQFTVDHGVGRSWLLPPGTLJXJRCLGRAQ 
GLSDDmVFPDVTGXAI.nL XSLPWVAAPA (SEQ ID NO: 326). Polynucleotides 
encoding these polypeptides arc also provided. 

This gene is expressed primarily in epididiymus and osteoclastoma. 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential identification of the lissue(s) or cell lype(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. reproducUve and skeleial diseases and/or disorders, particularly cancers 
such as osteoclastoma testicular cancer. Similarly, polypeptides and antibodies 
directed to these polypeptides arc useful in providing immunological probes for 
differential identification of the tissue(s) or cell lype(s). For a number of disorders of 
the above tissues or celU, particularly of the immune system, expression of this gene 
at significantly higher or lower levels is routinely detected in certain tissues or cell 
types (e.g.. reproductive, testicular, skeletal, and cancerous and wounded Ussues) or 
bodily fluids (e.g., serum, plasma, seminal fluid, lirine. synovial fluid and spinal fluid) 
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or another tissue or cell sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 185 as residues: Met-82 to Thr-90. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in epididiymus and homology to neutrophil gelatinase- 
associated lipocalin indicates that polynucleotides and polypeptides corresponding to 
this gene are useful for diagnosis and treamicnt of skin diseases and immune system 
disorders such as cancer! particularly osreoclastoma. The secreted proiein can aiso be 
used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
c<*SK^§JiS2Lnds^r receptors, to identify agents that modulate their inteiactions. and as 
nutritional supplements. It may also have a very wide range of biological activities. 
Representative uses are described in the "Chemotaxis" and "Binding Activity" 
sections below, in Examples 11,12, 13, 14, 15, 16. 18, 19, and 20. and elsewhere 
herein. Briefly, the protein may possess the following activities: cytokine, cell 
proliferation/differentiation modulating activity or induction of other cytokines; 
immunostimulating/immunosuppressant activities (e.g. for treating human 
immunodeficiency virus infection, cancer, autoimmune diseases and allergy); 
regulation of hematopoiesis (e.g. for treating anemia or as adjunct to chemotherapy); 
stimulation or growdi of bone, cartilage, tendons, ligaments and/or nerves (e.g. for 
treating wounds, stimulation of follicle stimulating hormone (for control of fertility); 
chemotactic and chemokinetic activities (e.g. for treating infections, tumors); 
hemostatic or thrombolytic activity (e.g. for treating hemophilia, cardiac infarction 
etc.); anti-inflaininatory activity (e.g. for treating septic shock. Crohn's Disease); as 
antimicrobials; for treating psoriasis or other hyperproliferative diseases; for 
regulation of metabolism, and behavior. Also contemplated is the use of the 
corresponding nucleic acid in gene therapy procedures. Protein, as well as, antibodies 
directed against the protein may show utility as a mmor marker and/or 
immunotherapy targets for the above Mated tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences aic 
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related to SEQ ID NO:72 and may have been publicly available prior to coacepiion of 
the present invention. Prefeiably, such related polynucleotides are speciftcally 
excluded from the scope of ±e present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
fomiula of a-b, where a is any inu:ger between 1 to 892 of SEQ ID NO: 72, b is an 
integer of IS to 906, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:72, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE ^0: 63 

The translation product of this gene was shown to have homology to colipase 
which plays an essential role in the intestinll fat digesdon by anchoring lipase oti 
lipid/water interfaces in the presence of bile salts (Sec Geabank Accession No. 
gblAA A035 1 3. 1 ; all references and infoimation available through this accession are 
hereby incorporated by reference herein). 

This gene is expressed primarily in epididiymus. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of di.seases and condition*; which include, but arc 
not limited to, reproductive diseases and/or disorders, particularly epididiymus-related 
diseases. Similarly, polypeptides and antibodies directed to these polypeptides are 
useful in providing immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the immune system, expression of this gene at significantly higher or 
lower levels is routinely delected in certain tissues or cell types (e.g., reproductive, 
metabolic, and cancerous and wounded tissues) or bodily fluids (e.g., senim, plasma, 
seminal fluid, bile, chyme, urine, synovial fluid and spinal fluid) or another tissue or 
ceil sample taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e., the expression level in healthy tissue or bodily fluid from 
an individual not having the disorder. 

Prcfeired polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 186 as residues: IIe-40 to Cys-49, Arg-52 to Cys-57, 
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Scr-94 to Trp-99, Gly-105 to Gly-l 1 1, Polynucleoiicles encoding said polypeptides 
are also provided. 

The tissue distribution in epididiymus indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosis and treatment of 
immune system diseases and disorders of the epididiymus. Polynucleotides and 
polypeptides corresponding to this gene arc useful for the treatment and diagnosis of 
conditions concerning proper testicular function (e.g. endocrine function, sperm 
maturation), as well as cancer. Therefore, this gene product is useful in the treaunent 
of male infertility and/o^impotence. This gene product is also useful in assays 
designed to identify binding agents/ as such agents (antagonists) are useful as male 
contracepdve agents. Similarly, the protein is believed to be useful in the treatment 
and/or diagnosis of testicular cancer. The testes are also a site of active gene 
expression of transcripts that is expressed, particularly at low levels, in other tissues 
of the body. Therefore, this gene product is expressed in other specific tissues or 
organs where it may play related functional roles in other processes, such as 
hematopoiesis, inflammation, bone formation, and kidney function, to name a few 
possible target indications. Furthermore, tiie protein may also be used to determine 
biologkal activity, to raise antibodies, as tissue markers, to isolate cognate ligands or 
receptors, lo identify agents that modulate their interactions, in addition to its use as a 
nutritional supplement. Protein, as well as, antibodies directed against the protein may 
show utility as a tumor marker and/or immunotherapy targets for the above listed 
tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO:73 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described hy the general 
formula of a-b, where a is any integer between 1 to 666 of SEQ ID NO:73. b is an 
iitteger of 15 to 680. where both a and b correspond lo the positions of nucleotide 
residues shown in SEQ ID NO:73, and where b is greater than or equal to a-f 14. 
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FEATURES OF PROTELN ENCODED BY GENE NO: 64 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signaJ peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: MCVCERKRGREKEGGVTPTMTSNFPFCTLILGI 
AQAQACPGCPGDWPGLGSGVGEGLHHIRTCRTPIPCSPPAPAAACLGSGH 
ARLPCVUU-WPVPANLSSPFIU^AmCSFWSSPLLPAPIIl^ITOFRDLLT^ 
LAACXLTFQKTPLEIJ5MAV\TO-LV ATPCYQIVILDNLPLPS AAAN WC (SEQ ID 
NO: 327). Polynucleotides encoding these polypeptides are also provided. 

This gene is expressed primarily in melanocytes and placenta and to a lesser 
extent in bone marrow and many cells of the immune system, including B-cells, 
dendritic cells, and T-cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, skin cancer and disorders of the reproductive and immune systems. 
Sirriiarly, polypeptides and antibodies directed to these polypeptides arc useful in 
providing inununological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, panicularly of the 
reproductive and immune systems, expression of this gene at significantly higher or 
lower levels Is routinely detected in cenain tissues and cell types (e.g.. reproductive 
tissue, hematopoietic tissue, melanocytes and cells and tissue of the immune system, 
and cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, amniotic 
fluid, urine, synovial fluid and spinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. 

The tissue distribution in melanocytes indicates that polynucleotides and 
polypeptides corresponding to this gene arc useful for the diagnosis and treatment of 
disorders affecting the skin, the reproductive system, and the immune system, 
particularly cancers. Representative uses are described in the "Biological Activity\ 
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''Hyperproliferative Disorders", "infectious disease", and "Regeneration" sections 
below, in Example 1 1. 19. and 20, and elsewhere herein. Briefly, ihe protein is useful 
in detecting, treating, and/or preventing congenital disorders (i.e. nevi, moles, 
freckles. Mongolian spots, hemangiomas, port-wine syndrome), integumentary 
tumors (i.e. keratoses, Bowcn's Disease, basal cell carcinoma, squamous cell 
carcinoma, malignant melanoma. Paget's Disease, mycosis fungoides, and Kaposi's 
sarcoma), injuries and inflammation of the skin (i.e.wounds. rashes, prickly heat 
disorder, psoriasis, dermatitis), atherosclerosis, uticaria, eczema, photoscnsidvity, 
autoimmune disorders (i.e. lupus erytliematosus, vitiligo, dennatomyosttis, morphea, 
scleroderma, pemphigoid, and pemphigus), keloids, striae, erythema, petechiae, 
purpura, and xanthelasma. In addition, such disorders may predispose increased 
suscepiibilily to viral and bacteriai infections of the skin (i.c, cold sores, warts, 
chickenpox, moUuscum contagiosum, herpes zoster, boils, cellulitis, erysipelas, 
impetigo, tinea, althietes foot, and ringworm). Moreover, the protein product of this 
gene may al.so be useful for the treatment or diagnosis of various connective tissue 
disorders (i.e., arthritis, trauma, tendonitis, chrondomalacia and inflammation, etc.), 
antoimmuue disorders (i.e., rheumatoid arthritis, lupus, scleroderma, 
dermatomyositis, etc.), dwartlsm. spinal deformation, joint abnormalities, amd 
chondrodysplasias (i.e. spondyloepiphyseal dysplasia congenita, familial 
osteoarthritis, Atelosieogenesis type II, metaphyseal chondrodysplasia type Schmid). 
Fuithcrmore, the protein may also be used to determine biological activity, to raise 
antibodies, as tissue maricers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interacdons, in addition to its use as a nutritional supplement. 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:74 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
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formula of a-b, where a is any integer between I to 16 19 of SEQ ID NO:74, b is an 
integer of IS to 1633, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:74, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 65 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: YLWGRPRLRMRAGTSPSAPWGEKREKLGHKLPVALQGYHPWIL 
LECnVWARVVl^CPSLYLIRGPNCIKRQPEFTYQKACNLIXSSDFGQER 
APAWELLGPESEQRLREYTAQGLQSLASSHRWRQFICTEGKMRGGASPLPWU 
CFw LCSYKGSDNSLKPVVPGPTLCPQSLVSPSVHPSTRSASLGRHRAEAA 
(SEQ ID NO: 328). Polynucleotides encoding these polypeptides are also provided-. 

In aiiorher embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invenUon comprise the 
following amino acid sequence: MPGILAGIPVKDLCLSLLQGFRLLLLCVCPGWL 
SGWMGGQKGSPRIVDIG (SEQ ID NO: 329). PoIynucIeoUdes encoding these 
polypeptides arc also provided. This gene maps to chromosome 15, accordingly, 
polynucleotides of the invention is used in linkage analysis as a marker for 
chromosome 15. 

This gene is expressed primarily in brain and breast and to a lesser extent in 
the liver, pancreas, and T-cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, disorders affecting the brain and CNS, the reproductive system, or the 
immune system. Similarly, polypeptides and antibodies directed to these polypeptides 
are useful in providing immunological probes for differential identification of the 
tissne(s) or cell typc(s). For a number of disorders of the above tissues or cells, 
particularly of the central nervous system, the reproductive system, and the immune 
system, expression of this gene at significantly higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., brain and other tissue of the nervous 
system, mammary tissue, eendocrine tissue, liepaiic dssue. reproductive tissue, cells 
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and tissue of the immuDe system, cancerous and wounded tissues) or bodily fluids 
(e.g.. serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or ceil 
sample taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissiw or bodily fluid from an 
individual not having the disorder. 

Preferred polypepcidcs of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 188 as residues: Met-37 to Ser-43. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in brain cells indicates that polynucleotides and 
polypeptides corresponding lo this gene arc useful for the diagnosis and treatment of 
disorders affecting the central nervous system, the reproductive system, and the * 
immune system, including cancers. Representative uses are described in the 
•■Regeneration" and "Hyperproliferative Disorders" sections below, in Example 1 1, 
15, and 18. and elsewhere herein. Briefly, the uses include, but are not limited lo the 
detection. Ureaiment. and/or prevention of Alzheimer's Disease. Parkinson's Disease. 
Huntington's Disease. Touretie Syndrome, meningitis, encephalitis, demyelinating 
diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 
cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 
mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabilities. ALS. psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of the brain indicates it plays a role in 
normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Funhermore. the protein may also be used to determine biological activity, 
to raise antibodies, as ti.ssue markers, to isolate cognate ligands or receptors, to 
identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
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related to SEQ ID NO:75 and may have been publicly avaUablc prior to concepiion of 
the present invention. Preferably, such related polynucleotides are specifically 
10 excluded from the scope of the present invention. To list eveiy related sequence is 

cumbersome. Accordingly, preferably excluded from the present invention are one or 
5 more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 1008 of SEQ ID NO:75, b is an 
^"^gcr of 15 to 1022, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:75, and where b is greater than or equal to a + 14. 

20 *0 FEATURES OF PROTEIN ENCODED BY GENE NO: 66 

_ I n another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide arc contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
25 following amino acid sequence: AKGEERKEAFSLKMVQLSSEPISFGLMYLYLGV 

15 FFHLr^PGALSrrTLGKHSHPFFTAEQNSTVWMEHTLFHQSPVASHLVCFQSF 
AFSE (SEQ ID NO: 330). Polynucleotides encoding these polypeptides are also 
provided. 

This gene is expressed primarily in the brain and the immune system, in 
particular T-cells. 

20 Therefore, polynucleotides and polypeptides of the invention arc useful as 

35 reagents for differential idenuficaiion of the tissue(s) or ceil type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, disorders affecting the brain, such as Alzheimer's or disorders affecting 
the immune system, such as AIDS. Similarly, polypeptides and antibodies directed to 
'^^ ^^*^se polypeptides arc useful in providing immunological probes for differcndal 
identification of the lissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, panicularly of the brain and CNS and the immune systems, expression 
45 ^^^^ fi^"<^ at significaiiUy higher or lower levels is routinely detected in certain 

tissues and cell types (e.g., brain and other tissue of the nervous system, cells and 
30 tissue of the immune system, and cancerous and wounded tissues) or bodily fluids 
(e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or ceU 
50 sample taken from an individual having such a disorder, relative to the standard gene 
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expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

The tissue distribution in brain cells and tissues indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for the diagnosis and treaimenl 
of disorders affecting the brain and CNS or disorders affecting the immune system. 
Representative uses are described in the "Regeneration" and "Hyperpioliferative 
Disorders" sections below, in Example 1 1, 15. and 18. and elsewhere herein. Brieny, 
the uses include, but are not limited to the detection, treatment, and/or prevendon of 
Alzheimer's Disease, Parkinson's Disease, Hundnglon's Disease, Touretle Syndrome, 
meningitis, encephalitis, demyelinating diseases, peripheral neuropathies, neoplasia, 
trauma, congenital malformations, spinal cord injuries, ischemia and infarction, ' 
aneurysms, hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive 
compulsive disorder, depression, panic disorder, learning disabilities. ALS, 
psychoses, autism, and altered behaviors, including disorders in feeding, sleep 
patterns, balance, and perception. In addition, elevated expression of this gene product 
in regions of the brain indicates it plays a role in normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differcniiation or 
survival. Furthermore, the protein may also be used to determine biological activity, 
to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to 
identify agents that nioduiate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or inununotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and acces.sible through sequence databases. Some of these sequences are 
related to SEQ ID NO:76 and may have been publicly available prior to conception of 
the pre.sent invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention, to list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 11 70 of SEQ ID NO: 76, b is an 
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imeger of 15 to 1 184, where both a and b correspond to ihe positions of nucleotide 
residues shown in SEQ ID NO:76, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 67 

The iransJation product of this gene shares sequence homology with 
pcnaeidin-2 which is thought to be a members of a new family of antimicrobial 
peptides from the hcmolymph of shrimps Penaeus vannamei. The molecules display 
antimicrobial activity against ftmgi and bacteria with a predominant activity against 
Gram-positive bacteria. 

lii aiioihcr embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the prescmlhverition. Specifically, pofypepldes ofthc invention comprise the 
following amino acid sequence: GPAHPASPPLMTLSLQLAELVHFVCAFQSQWT 
GVYPMMPPLKPTEPLCFA CVPCRV (SEQ ID NO: 331). Polynucleotides 
encoding these polypeptides are also provided. 

This gene is expressed primarily in spleen. 

Therefore, polynucleotides and polypeptides of the invention arc uscfUl as 
reagents for differential identification of the tissue(s) or cell typc{s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune and hematopoietic diseases and/or disorders, particularly 
disorders affecting the spleen, including bacterial and fungal infections. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the hematopoetic 
and immune systems, expression of this gene at significantly higher or lower levels is 
routinely detected in certain tissues and cell types (e.g., immune, hematopoietic, and 
cells and tissue of the immune system, cancerous and wounded tissues) or bodily 
fluids (e.g., senim, plasma, urine, synovial fluid and spinal fluid) or another tissue or 
ceil sample taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e., the expression level in healthy tissue or bodily fluid from 
an individual not having the disorder. 
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The tissue distribution in spJeen and homology to the penaeidin family of 
antibiotics indicates that polynucleotides and polypeptides corresponding to this gene 
arc useful for the diagnosis and trcaiment of disorders affecting the spleen, especially 
fungal and bacterial infections. Representative uses are described in the '*Immune 
Activity * and "infectious disease" sections below, in Example 1 1, 13, 14, 16, 18, 19, 
20. and 27, and elsewhere herein. Briefly, the expression of this gene product 
indicates a role in regulating the proliferation; survival; differentiation; and/or 
activation of hematopoietic cell lineages, including blood stem cells. This gene 
product is involved in the regulation of cytokine production, antigen presentation, or 
otuCi pi occSiics suggesimg a usetiilness in the trcaiment of cancer (e.g. by boosting 
immune responses). 

Since the gene is expressid in~cells ofiymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatou's Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as amoimmunc infertility, lease tissue injury, demyelination, systemic 
lupus erythematosis. drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a .secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useftil in 
the expansion of stem cells and committed progenitors of various Wood lineages, and 
in the differentiation and/or proliferation of various cell types. Furthermore, the 
protein may also be used to determine biological activity, raise antibodies, as ti.ssue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
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related to SEQ ID NO:77 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by tfic general 
formula of a-b, where a is any integer between 1 to 298 of SEQ ID NO:77, b is an 
integer of 15 to 3 12, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:77. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 68 

Contact of cells with suj^matant expressing the product of this gene has been 
shown to increase the permeability of the plasma membrane of THP-I cells to 
calcium. Thus it is likely that the product of this gene is involved in a signal 
transduction pathway that is initiated when the product binds a receptor on the surface 
of the plasma membrane of both monocytes, in addition to other cell-lines or tissue 
cell types. Thus, polynucleotides and polypeptides have uses which include, but arc 
not limited to, activating immune and hematopoietic cells and tissue cell types. 
Binding of a ligand to a receptor is known to alter intracellular levels of small 
molecules, such as calcium, potassium and sodium, as well as alter pH and membrane 
potential. Alterations in small molecule concentration can be measured to identify 
supernatants which bind to receptors of a particular cell. 

Moreover, when tested in TF-l cell lines, the protein product of this gene has 
been shown to alter the steady-state messenger RNA levels of the following genes: c- 
fos, c-jun, egr-l. b56l, bcl-2, CD40. cyclin D2, CADPH. ICER. MAD3, p21, STAT3, 
ID3, and STAT- J . When tested in U937 cell lines, the protein product of this gene has 
been shown to alter the steady-state messenger RNA levels of the following genes: 
egr2, MKPl, ATF3, B562, cyclin D. cyclin D2, GAT A3, MAD3, p21, TGF, DHFR. 
and JAK3. Based upon these results, it is anticipated that polynucleotides and 
polypeptides corresponding to this gene are useful as agonists or antagonists of the 
above referenced genes. Such activity is useful in therapeutic and/or diagnostic 
aoplicat^ons as referenced and more specifically discussed elsewere herein. 
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In specific embodiments, polpeptides of the invention comprise the 
sequence:MLLEVYGDSISVTVAIPL (SEQ ID NO:332). 

MHSPCQSKAADGLGKSETE (SEQ ID NO: 333). and/or MLKSLGLSTN (SEQ ID 
NO: 334). Polynucleotides encoding these polypeptides arc also provided. 

In imother embodiment, polypeptides compnsing the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of ihe invention comprise the 
following amino acid sequence: AQRLAEECTYMLLEVYGDSIS VTVAIPLMHSP 
CQSKAADGLGKSETP^LKSLGI^NMSPFHLLGLKVFLTWALTLAQICLY 
FFEVQPLGLLALNTFCTATAGLK^LCMHPPSLAFTPEFHTSLSPLAff^ 
VSLSNSHTIPLSLYLPFPSKSRMPDTLHLLVHSLPLVHSQVLPVKDVTIEWPLC 
QRiXGSTGH Q (SEQ ID NO: 335). Polyhucleddde^ cncodTngliese polypeptideT 
are also provided. 

The polypepiide of this gene has been determined to have a transmembrane 
domain at about amino acid position 11 - 27 of the amino acid sequence referenced in 
Table 1 for this gene. Moreover, a cytoplasmic tail encompassing amino acids 28 to 
143 of this protein has also been determined. Based upon these characteristics, it is 
believed that the protein product of this gene shares structural features to type la 
membrane proteins. 

This gene is expressed primarily in neutrophils and T-cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the iissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. disorders and/or diseases affecting the immune system. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of die above tissues or cells, panicularly of the the immune 
system, expression of this gene at significandy higher or lower levels is routinely 
detected in cenain tissues and cell types (e.g., immune, hematopoietic, cells and tissue 
of the immune system, and cancerous and wounded tissues) or bodily fluids (e.g., 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
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expression Jevel. i.e.. the expre.(;sion level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

Preferred polypeptides of the present invention comprise inununogenic 
epitopes shown in SEQ ID NO: 191 as residues: Pro-97 to Asp-104. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in neutrophils and T-cells, combined with the detected 
calcium flux biological activity indicates that polynucleotides and polypeptides 
corresponding to this gene are u.seful for the diagnosis and treatment of disorders 
affecting the immune system. Representative uses are described in the "Immune 
Activity" and "infeaious disease" sections below, i» Exampie i i, 13, 14, 16, 18, 19, 
20, and 27, and elsewhere herein. Briefly, the expression of this gene product 
indicates a role in regulating the proliferation; survival; diffe^tiation; and^r^ 
activation of hematopoietic cell lineages, including blood stem cells. This gene 
product is involved in the regulation of cytokine production, antigen presentation, or 
other processes suggesting a usefulness in the treatment of cancer (e.g. by boosting 
immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune funaions. Therefore it is also useful as an agent for 
immunological disorders including anhritis, asthma, immunodeflciency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination, systemic 
lupus crylhcmatosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and sclerodernu. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. Furthermore, the 
protein may also be used to determine biological activity, raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
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interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immuootherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:78 and may have been publicly available prior to conccpuon of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list evciy related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
uioic poiynucteotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1356 of SEQ ID NO:78, b is an- 
integer of 15 to 13707 where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:78, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 69 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: WIPRAAGIRHEVQVSLFQMFCFSSIFCSH 
EHTHUH3TFWLFLFLFLILPPSCPOT.PFSLAffiTVRWPCWHHPTSFEL^^ 
PGTSIYYASRGGPXPNSEX (SEQ ID NO: 336). Polynucleotides encoding these 
polypeptides are also provided. 

This gene is expressed primarily in neutrophils. 

Therefore, polynucleotides and polypeptides of the invention are useftil as 
reagents for differential idcntificiation of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, diseases and/or disorders affecting the immune system, and neutrophils 
in particular. Similariy, polypeptides and antibodies directed to these polypeptides are 
useful in providing immunological probes for differential ideniitlcation of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particulariy of the immune system, expression of this gene at significantly higher or 
lower levels is routinely dciecied in certain tissues and cell types (e.g., blood cells, 
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and cells and tissue of ihc immunc system, and cancerous and wounded tissues) or 
bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level In healthy tissue or bodily 
fluid from an individual not having the disorder. 

The tissue distribution in neutrophils indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the diagnosis and treatment of 
disorders affecting the immune system and neutrophils in panicular. Representative 
uses arc described in the "Immune Activity" and "infectious disease". sections below, 
in Example 1 1, 13, 14, .16, 18, 19, 20, and 27, and elsewhere herein. Briefly, the 
expression of thi.s gene product indicates a role in regulating the proliferation; 
survival; differentiation; and/or activation of hematopoietic cell lineages, including 
blood stem cells. This gene product is involved in the regulation of cytokine 
production, antigen presentation, or other processes suggesting a usefulness in the 
treatment of cancer (e.g. by boo.sting inmiunc responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefoie it is also useful as an agent for 
immunological disordeis including arthritis, asthma, inmiunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatou's Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cj'totoxicity; immune reactions to transplanted organs and 
tissues, such as host-vcrsus-graft and grafl-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination, systemic 
lupus erythematosis. drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that rccmits 
hematopoicdc cells to sites of injury . Tlias. this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the di^ercntiation and/or proliferation of various cell types. Furthermore, the 
protein may also be used to determine biological activity, raise antibodies, as tissue 
markers, to isolate cognate iigands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as. 
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antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

^4any polynucleotide .sequences, such as EST sequences, are publicly 
available and accessible ihrough sequence databases. Some of these sequences are 
related to SEQ ID NO:79 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention aie one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 354 of SEQ ID NO: 79. b is an 
integer of 1 5 to 368, where both a and b correspond to the positions of nucleotide' 
residues shown in SEQ ID NO:79, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 70 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide arc contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: XNXKSPLTIGNKSWSSTAVAAALELVDPPGCR 
NSARDSPELVHI-GKGRPRKLMTYLFCSSISLLLLKVHSSOHQDIRKAKSKVP 
RLLUQCPQQRE (SEQ ID NO: 337). Polynucleotides encoding these polypeptides 
are also provided. 

This gene is exptessed primarily in smooth muscle. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, disorders affecting smooth muscle tissue, particularly vascular 
condidons. Similarly, polypeptides and antibodies directed to these polypeptides arc 
useful in providing inununological probes for differential identification of the 
tis$iie(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of smooth muscle tissue expression of this gene at significantly higher or 
lower levels is routinely detected in cenain ussucs or cell types (e.g., muscle, and 
cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial 



wo 00/06698 



176 



PCT/US99/I7I30 



fluid and spinal fluid) or another tissue or cc!l sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.c., the expression 
level in healthy tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invendon comprise imnumogenic 
epitopes shown in SEQ ID NO: 193 as residues: Set- 18 to Val-31. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution primarily in smooth muscle indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis and treatment of disorders affecting smooth muscle tissue. Moreover, the 
protein is useful in the detection, treatment, and/or prevention of a variety of vascular 
disorders and conditions, which include, but are not limited to miscrovascuiar dij^a^. 
vascular leak syndrome, aneurysm, stroke, embolism, thrombosis, coronaiy artery 
disease, arteriosclerosis, and/or atherosclerosis. Funhermore, the protein may also be 
used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate ligands or receptors, to identify agents that modulate their interacdons, in 
addition to its use as a nutriuonal supplement. Protem. as well as. antibodies directed 
against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above listed tiss!!es. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO;80 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invendon arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
foroiuia of a-b, where a is any integer between I to 1074 of SEQ ID NO:80, b is an 
integer of 15 to 1088, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:80, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 71 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upsUcam of the predicted signal peptide arc contemplated by 
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the piescnt invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: GPEENLSPSTPSQMPTWVKIjCLLQVCHGLFP 
LLKHWSQPMPLCVTLAPVS VWL (SEQ ID NO: 338). Polynucleotides encoding 
these polypeptides are also provided. 

This gene is expressed primarily in fetal hean» smooth muscle, and frontal 

cortex. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which. include, but are 
not limited to, muscular, vascular, or neural diseases and/or disorders, particularly 
defects or injury to cardiac muscle. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissuc(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the cardiovascular system, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., muscular, vascular, neural, developmental, and cancerous and wounded tissues) 
or bodily fluids (e.g., serum, plasma, urine, amniotic fluid, synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution in fetal hean indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosing and treating defects 
to the heart either due to injury or congenital defects. Moreover, the protein is useful 
in the detection, treatment, and/or prevention of a variety of vascular disorders and 
coodiiiuns, which include, but are not limited to miscrovascular disease, vascular leak 
syndrome, aneurysm, stroke, embolism, thrombosis, coronary artery disease, 
arteriosclerosis, and/or atherosclerosis. Alternatively, polynucleotides and 
polypeptides corresponding to tliis gene arc useful for the detection, utaunent, and/or 
prevention of neurodegenerative disease states, behavioral disorders, or inflammatory 
conditions. Representative uses are described in the "Regeneration" and 
"Hyperproliferative Disorders" sections below, in Example 1 1, 15, and 18. and 
elsewhere herda Briefly, the uses include, but arc not limited to die detection, 
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treatment, and/or prevention of Alzheimer's Disease, Parkinson s Disease, 
Huntington's Disease. Touretle Syndrome, meningitis, encephalitis, demyelinating 
diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 
cord injuries, ischemia and mfarction, aoeuiysras, hemorrhages, schizophrenia, 
mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabilities. ALS, psychoses, autism, and altered bchaviore. including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of the brain indicates it plays a rale in 
normal neural fiinction^Furthermorc. the protein may also be used to determine 
biological activity, to raise antibodies, as tissue markers, to isolate cognate ligands or 
receptors, to identify agents that modulate theirjnteractions, in addition io its use as a 
nutritional supplement. Protein, as well as, antibodies direcied against the protein may 
show utility as a tumor marker and/or immunotherapy targets for the above listed 
tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:81 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1848 of SEQ ID N0:8 1. b is an 
integer of 15 to 1862, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID N0:81, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 72 

The translation product of this gene shares sequence homology with adipose 
complement related protein which is thought to be important in regulating energy 
metabolism, insulin levels and fat stores. Moreover, the protein product of this gene 
has also been shown to have homology to the complement subcomponent CIQ A- 
chain precursor and HP-25 protein (See Genbank and Geneseq Accession Nos. 
emblCAA41664.1. dbjlBAA02352,l. and W98013; ail references and information 
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20 



available through ihis accession are hereby incorporated by reference herein). Based 
on the sequence similarity, ihe translation product of this gene is expected to share at 
f0 least some biological activities with complement proteins. 

In another embodiment, polypeptides comprising the amino acid sequence of 
5 the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the Invention comprise the 
following amino acid sequence: PRVRKEPEAMQWLRVRESPGEATGHR VTMG 
TAALGPVWAAULLFLLMCEIPMVELTFDRAVASDCQRCCDSEDPLDPAHVSS 
ASSSGRPHALPEIRPYINITTLKGDKGDPGPMGLPGYMGREGPQGEPGPQGSK 
10 GDKGEMGSPGAPCQKJOTAFSVGRKTALHSGEDFQTLLFERVFVNLDGC 
FDMATGQFAAPLRGIYFFSLNVHSWNYKETYVHIMHNQKEAVILYAQPS 
= ERSIMQSQSVMLDLAVGDRVWVRffl^QR^ 

EDD (SEQ ID NO: 339). Polynucleotides encoding tfiese polypeptides are also 
25 provided. 

15 This gene is expressed primarily in placenta and, fetal kidney, and umbilical 

vein and to a lesser extent in fetal heart, fetal liver/spleen, microvascular endothelial 
cells and cancers of the lung and phaiynx. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differenrtal identification of the tissue(s) or cell type(s) present in a 
20 biological sample and for diagnosis of diseases and conditions which include, but arc 
35 limited to, vascular, renal, and reproductive diseases and/or disorders, particularly 

cantxrs of the lung and pharynx. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
ideatification of the tissue(s) or cell type(s). For a number of disorders of the above 
^ 25 tissues or cells, panicularly of the puUnonary and immune systems, expression of this 

gene at significantly higher or lower levels is routinely detected in certain tissues or 
cell types (e.g., vascular, renal, reproductive, immune, hematpoietic, pulmonary, and 
45 cancerous and wounded tissues) or bodily fluids {e.g., serum, plasma, urine, synovial 

fluid and spinal fluid) or another tissue or cell sample taken from an individual having 
30 .'5uch a disorder, relative to the standard gene expression level, i.e., the expresj;ion 
level in healthy tissue or bodily fluid from an individual not having the disorder 

5a 
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Preferred polypeptides of the present invention comprise immuaogcnic 
epitopes shown in SEQ ID NO: 195 as residues: Asp-36 to Asp-48, Ser-57 to His-62, 
Lys-77 10 GIy-84, Mct-92 to Gly-1 14, Gln-203 to lle-209. Lys-23 1 to Tyr-239. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in pharynx or lung, combined with the homology to 
adipose complement related proteins indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for diagnosing and treating cancers of the 
pharynx or lung by modifying the metabolic balance in such tissues. Moreover, the 
protein is useful in the detection, treatment, and/or prevention of a variety of vascular 
disoiucrs and conditions, which include, but are not limited to miscrovascular disease, 
vascular leak syndrome, aneurysm, stroke, embolism, thrombosis, coronary anery ' 
disease7lnenosclei^is7 and/or atherosclerosis. The gene pioduct may also be 
involved in lymphopoiesis, therefore, it can be used in immune disorders such as 
infection, inflammaiion, allergy, immunodeficiency etc. in addition, this geiie product 
may have conunercial utility in the expansion of stem cells and committed 
progenitors of various blood lineages, and in the differentiation and/or proliferation of 
various cell types. Furthermore, the protein may also be used to determine biological 
activity, to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, 
to identify agents that modulate their interactions, in addition to its use as a nuu-itional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:82 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1604 of SEQ ID NO:82. b is an 
integer of 15 to 1618, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:82, and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 73 

Tbe translation product of this gene shares sequence homology with a 
hypothetical 54.7 kD protein (F37A4.1) from Caenorhabditis elcgans (SvvissProt 
locus YPT1_CAEEL, accession P41879). The protein product of this gene also has 
homology to the human VG26 which is thought to contain a human major 
histocompatibility complex class III and is involved in T-ce!l maturation (See 
Genbank Accession No. gblAADI8079.11 (AF129756): all references and information 
available through this accession are hereby incorporated by reference herein; for 
example, J. Ncurochcm. 69 (6). 2516-2528 (1997)). Based on the sequence similarity, 
the u^slation product of this gene is expected to share at least some biological 
activities with nitric oxide synthase proteins. 

~ "Prefeired polypeptides of the invention comprise the following amino acid 
sequence: NfLYPGSVYLLQKALMPVLLQGQARLVEECNGRRAKLLACDGNE 
IDTMFVDRRGTAEPQGQKLVICCEGNAGFYEVGCVSTPLEAGYSVLGWNHP 
GFAGSTGVPFPQNEANAMDVVVQFAIHRLGFQPQDIIIYAWSIGGFTATWAA 
MSYPDVSAMILDASFDDLVPLALKVMPDSWRGLVTRTVRQHLNLNNAEQLC 
RYQCPVLLIRRTKJ>EIITTTVPEDIMSNRGNDUXKLLQHRYPRVMAEEGLRV 
VRQWLEASSQLEEASIYSRWEVEEDWCLSVLRSYQAEHGPDFPWSVGEDMS 
AIXJRRQLALFLARKHLHNFEATHCTPLPAQNFQMPWHL (SEQ ID NO: 340). 
Polynucleotides encoding such polypeptides arc also provided. 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide arc contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: VCPKWCRFLTMLGHCCYFWQVWPASEALAA 
GPTPSTGSSSPSWKQHIGTSLQfCTRGSLPTTTLTSGAGQSTSTGKNPAAGR 
SLEGALPAGVWPCFAQSPCTGGQQTP SSTGLRSCLVRSPATWWRTP (SEQ ID 
NO: 341). Polynucleotides encoding these polypeptides are also provided. 

Preferred polypeptides of tlie invention comprise the following amino acid 
sequence: WPRAAGIRHEIYREXDSERAPASVPETPTAVTAPHSSSWDTYYQ 
PR.^LEKHADSILALASVFWSISYYSSPFAFFYLYRKGYLSLSKVVPFSHYAG 
TLLLLLAGVACXRGIGRWTNPQYRQFITILEATHRNQSSENKRQLAVYNFD 
FRSWPVDFHWEEPSSRKESRGGPSRROVALLRPEPLHRGTADTLLNRVKKL 
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PCQrrSYLVAHTLGRRMLYPGSVYLLQKALMPVLLQGQARLVEECNGRRAK 
LlJVCDGNEroTMFVDRRGTAEPQGQKLVICCEGNAGFYEVGCVSTPLEAGYS 
VLGWNHPGFAGSTGVPFPQNEANAMDVVVQFAIHRLGFQPQDniYAWSI 
GGFTATWAAMSYPDVSAMILDASFDDLVPL^KVMPDSWRGLVTRTV'RQ 
HLNLNNAEQLCRYQGPVLLIRRTKDEinrrVPEDIMSNRGNDLLLKLLQHRY 
PRVMAEEGLRVVRQWLEASSQLEEASIYSRWEVEEDWCLSVLRSYQAEHGP 
DFPWSVGEDMSAJ:)GRRQLALFLARKHLHNFEATHCTPLPAQNFQMPWHL 
(SEQ ID NO: 342). Polynucleotides encoding these polypeptides arc also provided. A 
preferred polypeptide vaf iant of the invention comprises the following amino acid 
sequence: HERAXGPSRGHGELLSCVLGPRLYKIYRERDSERAPASVPETPTA 
VTAPHSSSWDTYYQPRALEKJ4ADSILALASVFWSISYYSSPFAFFYLYRKGY 
LSLSKVVW=SHYAGTLLLLLAGV ACSEALAAGPTPSTGSSSPSWKQHIGTSLQ 

ktrgslptttltsgagqststgknpaagrslegalpagvwpcfaqspctgg 

QQTPSSTGL RSCLVRSPATWWRTP (SEQ ID NO: 343). Polynucleotides 
encoding these polypeptides are also provided. 

The gene encoding the disclosed cDN A is believed to reside on chromosome 
6. Accordingly, polynucleotides related to this invention are useful as a marker in 
linksge analysis for chrcr:oso!:2e 6. 

This gene is expressed primarily in cerebellum, pituitary, fetal liver, and 
primary dendritic cells and to a lesser extent in in a wide range of tissues and 
developmental stages (i.e. fetal and adult tissue, etc.). 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tjssue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, neural, dcvelopmcmal, and immune diseases and/or disorders, 
particularly those involving self recognition and T- anc B-cell maturation, and cancer. 
Similarly, polypeptides and antibodies directed to these polypeptides arc useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
lypc(s). For a number of disorders of the above tissues or cells, particulariy of the 
neural or hormonal system, expression of this gene at significantly higher or lower 
levels is routinely detected in cenain tissues or cell types (e.g.. neural, developmental, 
immune, hepatic, and cancerous and wounded tis.sues) or bodily fluids (e.g., scnim, 
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plasma, amniotic fluid, urine, synovial fluid and spinal fluid) or anolhcr tissue or cell 
sample taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 196 as residues: Thr-23 to Lys-34, Leu-4l to Ser-47. 
AJa-57 to Ala-68. Pro-89 to Gly-IOi. Pro- 1 10 to Pro-M7. Polynucleotides encoding 
said polypeptides are also provided. 

The tissue distribution in deveiopraenial and immune cells, combined with the 
homology to the human major histocompatibility complex class III region, indicates 
that polynucleotides and polypeptides corresponding to this gene are useful for 
treatment and diagnosis of cancer and other proliferative disorders. Repiescntative 
uses are described in the "Imnuine Activity" and "infectioiLS disease" sections below, 
in Example II. 13, 14, 16, 18, 19, 20, and 27, and elsewhere herein. Briefly, the 
expression of this gene product indicates a role in regulating the proliferation; 
survival; differentiation; and/or activation of hematopoietic cell lineages, including 
blood stem cells. This gene produa is involved in the regulation of cytokine 
production, antigen prcsentadon. or other processes suggesting a usefulness in the 
treatment of cancer (e.g. by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions, Therefore it is aLso useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatou's Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; inunune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination, systemic 
lupus eo'thematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior oif other blood cells, or that i«;ruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
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in the differemiation and/or proiiferation of various cell lypes. Potentially, this gene 
product is involved in synapse fonnation« neurotnuisnussion. learning, cognition, 
homeostasis, or neuronal differentiation or survival. Funhermore. the protein may 
also be used to determine biological activity, raise antibodies, as tissue markers, to 
isolau; cognate ligands or receptors, to identify agents that modulate their interactions, 
in addition to its use as a nuuitional supplement. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleodde sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:83 and may have been publicly available prior to conccpiion of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 2020 of SEQ ID NO:83, b is an 
integer of 15 to 2034, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID ND:83. and where b is greater than or equal to a 4- 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 74 

The translation product of this gene shares sequence homology widi the hr- 1 
protein from the snail nervous system (EMBL HPBRIGENE) which codes for niu-ic 
oxide synthetase and which is thought to be important in mediating a variety of 
. cellular responses, including vasodilation. Prefened polypeptides of the invention 
comprise the tbilowing amino acid sequence: MFKRHQRLKKDSTQAEEDLSEQ 
EQNQLNVLKKHGYVVGRVGRTFLYSEEQKDNTPFEFDADSLAFDMENDPVM 
GTHKSTKQVELTAQDVKDAHWFYDTPGITKENCILNLLTEKEVNIVLPTQSIV 
PRTFVLKPGMVLFLGAIGRIDFLQGNQSAWFTVVASNILPVHITSLDRADALY 
QKHAGHTLLQIPMGGKERMAGFPPLVAEDIMLKEGLGASEAVADIKFSSAG 
W\^SVTPNfKDRLHLRGYTPEGTVLTVRPPLLPVIVNIKGQRliaCSVAYKTKKP 
PSLMYN VRKKKGKINV (SEQ ID NO: 344). Polynucleotides encoding such 
polypeptides are also provided. 
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A piefened polypeptide fragment of the invention comprises the following 
amino acid sequence: MLPARLPFRIXSLFLRGS APTAARHGLREPLLERRCAA 
ASSFQHSSSU5WBLPYDPVDTEGFGEGGDMQERFLFPEYILDPEPQPTREKQL 
QELQQQQEEEERQRQQRREERRQQNLRARSREHPWGHPDPALPPSGVNCS 
GCGAXLHCQDAGVPGYLPREKFLRTAEADGGLARTVCQRCWLLSHHRRALR 
LQVSREQYLELVSAALRXPGPSLVLYMVDLLDLPDALLPDLPALVGPKQLIV 
LGNKVDLLPQDAPGYRQRLRERLWEDCARAGLLLAPGTKGHSAPSRTSHR 
TGRIRIRRTGPAQWSCTTCG (SEQ ID NO: 345). Polynucleotides encoding diese 
polypeptides are also provided. 

When tested against U937 cell lines, supemaiants removed from cells 
containing this gene activated the GAS (gamma activating sequence) promoter • 
elemenL Thus, it is likely that this gene activates myeloid cells through the JAK- 
STAT signal transduction pathway. GAS is a promoter element found upstream of 
many genes which are involved in ihe Jak-STAT pathway. The Jak-STAT pathway is 
a large, signal transduction pathway involved in the differentiation and proliferation 
of cells. Therefore, activation of the Jak-STAT pathway, reflected by the binding of 
the GAS element, can be used to indicate proteins involved in the proliferation and 
dtffeientiation of cells. 

This gene is expressed primarily in early stage human brain, snnooth muscle, 
and endometrial tumor and to a lesser extent in a variety of tissues representing many 
organs and developmental states. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell typc(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cardiovascular, vascular* and neural diseases and/or disorders, 
particularly congestive heart disease and neurological disorders. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
inununological probes for differential identification of the tissue(s) or cell lypc(s}. For 
a number of disorders of the above tissues or cells, particularly of the circulatory and 
neural systems, expression of this gene at significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g., cardiovascular, vascular, 
neural, and cancerous and wounded tissues) or bodily fluids (e.g., scrum, plasma. 
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urine, amniotic fluid, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 197 as residues: Phe-42 to Lcu-48, Pro-53 to Asp-58. 
Pro-81 to Glu-123. Asp-256 to Trp-269, Gly-282 to Ser-306. Arg-333 to Gly-339, 
Arg-403 to Gln-425, Ser-446 to Asn-452, His-475 to Gln-480, Gly-592 to Met-597. 
Pro-635 to His-642. Lys-667 to Lys-672, Lys-678 to Ser-684. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distrihut ion in smooth muscle and vascular tissues, combine d with 
the homology to nitric oxide synrfietase indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosis and treatment of 
congestive heart failure and neurological degenerative disoiders. polynucleotides and 
polypeptides corresponding to this gene are useful for the detection, ueaunent, and/or 
prevention of neurodegenerative disease states, behavioral disorders, or inflammatory 
conditions. Representative uses arc described in the 'Regeneration * and 
"Hyperproliferative Disorders" .sections below, in Example 1 1. 15. and 18, and 
elsewhere herein. Briefly, the uses include, but are not limited to the detection, 
treatment, and/or prevention of Alzheimer's Disease, Parkinson's Disease, 
Huntington's Disease, Tourette Syndrome, meningitis, encephalitis, demyelinating 
diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 
cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 
mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabilities, ALS, psychoses, autism, and altered behaviore, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of the brain indicates it plays a role in 
normal neural function. 

Potentially, this gene product is involved in synapse formation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Moreover, the protein is useful in the detection, trcatmeni, and/or prevendon 
of a variety of vascular disorders and conditions, which include, but are not limited to 
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miscrovascular disease, vascular leak syndxx}me, aneurysm, stroke, embolism, 
thrombosis, corona^' artery disease, arteriosclerosis, and/or atherosclerosis. 
Funhermore, the protein may also be used to determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement. 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy tar:gets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:84 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
exciiicled from thescope of the present Invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b. where a is any integer between I to 2226 of SEQ ID NO:84, b is an 
integer of IS to 2240, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:84, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 75 

The translation product of this gene shares sequence homology with the 
human KE04p, in addition lu an unidentifed C.elegans gene. 

The polypeptide of tiiis gene has been determined to have a transmembrane 
domain at about amino acid position 9 - 25 of the amino acid sequence referenced in 
Table 1 for this gene. Moreover, a cytoplasmic tail encompassing amino acids 1 to 8 
of this protein has also been determined. Based upon these characteristics, it is 
believed that the protein product of this gene shares structural features to type II 
membrane proteins. 

In another embodiment, polypeptides comprising ilie amino acid sequence of 
the open reading frame upstream of the predicted signal peptide arc contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: PSFRRERVETGGGGPVTIIGTEGPFLPLPGGTRM 
NMTQARVLVAAVVGLVAVLLYASIHKIEEGHLAVYYRGGALLTSPSGPGYH 
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IMLPFnTFRSVQTTLQTDEVKJ^VPCGTSGGVMIYIDRIEWNMLAPYAVFDIV 

RNYTADYDKTLIFNKIHHELNQFCSAHTLQEVYrELFDQIDENLKQALQKDL 

N1JV[APGLTIQAVRVTIU>KIPEAIRRNI^MEAEKTKLL^^ 

ETERKKAVffiAEKJAQVAKJRFQQKVMEKETEKRISEIEDAAHJUa-KAK^ 

DAEYYAAHKYATSNKHKLTPEYLELKKYQAIASNSKJYFGSNIPNMFVDSSC 

ALKYSD IRTGRESSLPSKEALEPSGENVIQNKESTG (SEQ ID NO: 346). 

Polynucleotides encoding these polypeptides are also provided. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
10. Accordingly, polynucleotides related to this invention are useftil as a marker in 
linkage analysis for chromosome 10. 

This gene is expressed primarily in fetal tissue, including 8 week whole 
embryo, fetal liver spleen, nine week old early stage human, fetal hcart^fcial liver, 
fetal lung, and placento and to a lesser extent in a variety of cancers, and other normal 
tissues. 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential identification of the tissuc(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to. cancer and diseases of fetal development. Similariy. polypeptides and 
antibodies directed to these polypeptides arc useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the fetal tissues, especially the 
liver, expression of this gene at significantly higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., developmental, hepatic, immune, 
hematopoietic, pulmonary, cardiovascular, and cancerous and wounded tissues) or 
bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
.standard gene expression level, i.e.. the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 198 as residues: Leu-68 to Lys-74, Tyr-109 to Lys- 
1 15, Gln-200 to Val-205. Lys-207 to Lys-2 14, Glu-237 to Ile-244. Ala-27 1 to Thr- 
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279, Ser-3 17 to Ser-329, Gln-342 to Gly-348. Polynucleotides encoding said 
polypeptides arc also provided. 

The tissue distribution of this gene (primarily fetal tissue and cancerous tissue, 
both of which are undergoing rapid growdi) indicates that polynucleotides and 
polypeptides corresponding lo this gene are useful for treatment and diagnosis of 
cancer and disorders of fetal development. Moreover, the expression within fetal 
tissue and other cellular sources marked by proliferating cells indicates this protein 
may play a role in the regulation of cellular division, and may show utility in the 
diagnosis, treatment, and/or prevention of developmental diseases and disoidere, 
inciuuing cancer, and other proliferative conditions. Representative uses are described 
in the "Hyperproliferative Disorders " and "Regeneration ' sections below and \ 
elsewherrhereinrBf iefly, developmental tissues rely on decisions involving cell 
differentiation and/or apoptosis in pattern formadon. 

Dysiegulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular auophy (SM A). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of ihe present invention are useful in treating, 
delecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in die detection, treaunent, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furtliermore, the 
protein may also be used to determine biological activity, lo raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
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ancibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:85 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded fix)m the present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a b, where a is any integer between 1 to 1474 of SEQ ID NO:85. b is an 
integer of 15 to 1488. where both a and b correspond to the positions of nucleotide ' 
residues shown in SEQrn) N6:85, and where b is^greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 76 

When tested against U937 and Jurkai cell lines, supematanis removed from 
cells containing this gene activated the GAS (gamma activating sequence) promoter 
element. Thus, it is likely that this gene activates myeloid and T-cells, and to a lesser 
extent in other immune cells and tissue cell types, dirough the JAK-STAT signal 
transduction pathway. GAS is a promoter element found upstream of many genes 
which are involved in the Jak-STAT pathway. The Jak-STAT pathway is a large, 
signal u-dnsduction pathway involved in the differeniiaiion and proliferation of cells. 
Therefore, activation of the Jak-STAT pathway, reflected by the binding of the GAS 
element, can be used to indicate proteins involved in the pniliferation and 
differentiation of cells. 

In another embodiment, polypepddes comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid .sequence: WSTGNASWEKKDNFILSADFEMMGLGNGRK 
SMKSPPLVLAALVACUVLGFNYWIASSRSVOLQTRIMELEGRVRRRAAERG 
AVELKKNEFQGELEKQREQLDKIQSSHNFQLESVNKLYQDEKAVLVNNITTG 
ERURVLQDQLKTLQRNYGRLQQDVLQFQKNQTNLERKFSYDLSQCLNQMKE 
VKEQCEERICEVTKKGNEAVASRDLSENNDQRQQLQALSEPQPRLQAAGL 
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PHTEVPQGKGNVLGNSKSQTPAPSSEVVLDSICRQVEKEETNEIQVVNEE 
PQRDRLPQEPGREQVVEDRPVGGRGFGGAGELGQTPQVQAALXVSQENPE 
MEGPERDQLVIPDGQEEEQEAAGEGRNQQKLRGEDDYNMDENEAESETDKQ 
AALAGNDRNIDVFNVE DQKRDTTNLLDQREKRNHTL (SEQ ID NO: 347). 
Polynucleotides encoding these polypeptides are also provided. 

The gene eacoding die disclosed cDNA is believed lo reside on chromosome 
9. Accoidingiy, polynucleotides related to this invention are useful as a matter in 
linkage analysis for chromosome 9. 

This gene is expressed primarily in human endometrial tumor and other 
tumors and to a lesser extent iii a variety of other healthy adult and fetal tissues 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagenLsfordifferentialidentificaiion^f the tjssue(sf or^^^^^ type{s) present in a 
biological sample and for diagnosis of diseases and conditions which mclude, but arc 
iK>t limited to, developraenial diseases and/or disorders, particularly cancer and other 
proliferative disorders. Similarly, polypeptides and antibodies directed to these 
polypeptides arc useful in providing immunological probes for differential 
Identification of the tissue(s) or cell typc(s). Por a number of disorders of the above 
tissues or cells, partfcularly of the endomeuial tissue, cervix and uterus, expression of 
this gene at significantly higher or lower levels is routinely detected In certain tissues 
or cell types (e.g., developmental, reproductive, and cancerous and wounded tissues) 
or bodily fluids (c.g., scmm, plasma, urine, synovial fluid and spina! fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

Preferred polypeptides of tlic present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 199 as residues; Asn-6 to Lys- 12, Leu-65 to Phe-70, 
Glu-73 to His-88. GIn-123 to Gln-135, GIn-142 to Leu-156, Arg-173 to Gly-181, 
Asp-189 to Gln-199. Scr-204 to Arg-209, Glu-219 to Gly-225. Gly-229 to Pro-238, 
Scr-246 to Asn.256, Glu-263 to Arg-276. Polynucleotides encoding said polypeptides 
are also provided 

The tissue distribution in endometrial tissue indicates that polynucleotides and 
polypeptides corresponding to this gene arc usefijl for diagnosis and Uealraent of 
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endometrial, cervical and uterine cancer. Because of potential roles in proliferation 
and differentiation, this gene product may have applications in the adult for tissue 
regeneration and the treatment of cancels. It may also act as a moipbogen to control 
cell and tissue type specification. Therefore, the polynucleotides and polypeptides of 
the present invention are useful in treating, detecting, and/or preventing said disorders 
and conditions, in addition to other types of degenerative conditions. Thus this protein 
may modulate apopiosis or tissue differentiation and is useful in the detection, 
treatment, and/or prevention of degenerative or proliferative condiuons and diseases. 
The protein is useful in modulating the immune response to aberrant polypeptides, as 
may exisi in proliferating and cancerous celLs and tissues. The protein can also be 
used to gain new insight into the regulation of cellular growth and proliferation. ' 
-Furthermorer the protein may^also^^be used lb determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional suppleinent. 
Protein, as well as, antibodies directed against the protein may iihow 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence daUbases. SonK of tliese sequences are 
related to SEQ ID NO:86 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbeisorae. Accordingly, preferably excluded from die present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 3 160 of SEQ ID NO:86, b is an 
integer of 15 to 3 174. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:86, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 77 

The translation product of this gene shares sequence homology with protein 
disulfide isomerase from Acanthamoeba castellanii (See Genbank Locus 
ACADISPROA accession L28 174. genpep locus 4.'i6nn) which is thought to be 
impoitant in converting proteins into their native conformations. The protein product 
of this gene was also shown to have homology to a phospholipase C homologue 
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derived from a mast cell cDNA library (See Geneseq Accession No. R994I I). All 
references and information available through these accessions are hereby incorporated 
by reference herein - for example. Gene 150(1), 175-179(1994). 

Included in this invention as preferred domains are endoplasmic reticulum 
targeting sequence domain and the thioredoxin family active site domain, which were 
identified using the ProSite analysis too! (Swiss Institute of Bioinformatics). Proteins 
that permanently reside in the lumen of the endoplasmic reticulum (ER) seem to be 
distinguished from newly synthesized secretory proteins by the presence of the C- 
tcnninal sequence Lys-Asp-Glu-Leu (KDEL) I1.2|. While KDEL is the prcfcneH 
signal in many species, variants of that signal are used by different species. This - 
situation is described injhe following t^e,_ _ _ _ - - ^ -= 

Signal Species . 

Vertebrates, Drosophila, Caenorhabditis elegans, plants 
Saccharomyces cerevisiae, Kluyveromyces lactia, plants 
Kluyveromyces lactis 

Schizosaccharomyces pombe < fission yeast) 
PlasiROdiuio faXciparum 

The signal is usually very strictly conserved in major ER proteins but some 
minor ER proteins have divergent sequences (probably because efficient retention of 
these proteins is not crucial to the cell). Proteins bearing the KDEL-type signal are not 
simply held in the ER, but are selecdvely retrieved from a post-ER compartment by a 
receptor and returned to tlieir normal location. The concensus pattern is as follows: 
(KRHQSA|-|DENQ]-E-L>. Thioredoxins are small proteins of approximately one 
huiulrcd amino- acid residues which participate in various redox reactions via the 
reversible oxidation of an active center disulfide bond. They exist in either a reduced 
form or an oxidized form where tfie two cysteine residues are linked in an 
intramolecular disulfide bond. Thioredoxin is present in ptokaryotes and cukaryotes 
and the sequence around the rcdox-active disulfide bond is well conserved. 
Bacteriophage T4 also encodes for a thioredoxin but its primary structure is not 
homologous to bacterial, plant and vertebrate thioredoxins. A number of eukaryotic 
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proteias coalain domains evolutionary related to thioiedoxin, all of them seem to be 
protein disulphide isomciascs (PDI). PDI (EC 5,3.4, 1) is an endoplasmic reticulum 
enzyme that catalyzes the rearrangement of disulfide bonds in various proteins. The 
various forms of PDI which are currently known arc: - PDI major isozyme; a 
multifunctional protein that also function as the beta subunit of prolyl 4-hydroxylasc 
(EC 1.14.11.2), as a component of oligosaccharyl transferase (EC 2.4.1.1 19), as 
thyroxine deiodinase (EC 3.8. 1.4). as glutathione-insulin transhydrogenase (EC 
1.8.4.2) and as a thyroid hormone-binding protein - ERp60 (ER-60; 58 Kd 
microsomal protein). ER|^ was originally tfiought to be a phosphoinositide-specific 
phospholipase C isozyme and later to be a protease. • ERp72. - P5. All PDI contains 
two or three (ERp72) copies of the thioredoxin domain. The concensus pattern is as ' 
fdllows: [nVMF]-[LrVMSTA^J^^^^ 

[GATPLVE]-[PH YWSTAl-C-x{6)-[LIVMFYWT|. The two Cs form the icdox- 
acLive bond. 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: SLHRFVLSQAKDEL (SEQ ID NO: 348). FIKFFAPWCGHCKALAPTW 
(SEQ ID NO: 349), and/or HKFYAPWCGHCKTLAPTW (SEQ ID NO: 350), 
Polynucleotides e!«coding these polypeptides are also provided. 

Further preferred are polypeptides comprising the endoplasmic reticulum 
targeting sequence domain and thioredoxin family active site domain of the sequence 
referenced in Tablc for ihis.gene, and at least 5, 10, 15. 20, 25, 30, 50. or 75 
additional contiguous amino acid residues of this referenced sequence. The additional 
contiguous amino acid residues is N-tenninal or C- icrminal to the endoplasmic 
reticulum targeting sequence domain and thioredoxin femily active site domain. 
Alternatively, the additional contiguous amino acid residues is both N-terminal and 
C-lerminal to the endoplasmic reticulum targeting sequence domain and thioredoxin 
family active site domain, wherein the total N- and C-tcrminal contiguous amino acid 
residues equal the specified number. Based on die sequence similarity, the translation 
product of this gene is expected to share at least some biological activities with 
thioredoxin proteins. Such activities arc known in the art, some of which are 
described elsewhere herein. 
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In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the prcdictcd signal peptide are contemplated by 
the present inventioa Specifically, polypeptides of the invention comprise the 
following amino acid sequence: RRGRGVPGPRGRRRLWSAACGHCQRLQPTWN 
DLGDKYNSMEXAKVYVAICVDCl'AHSDVCSAQGVRGYPTLKLFKPGQEAV 
KYQGPRDFQTLENWMLQTLNEEPVTPEPEVEPPSAPELKQGLYELSASNFELH 
VAQGDHHKFFAPWCGHCKjVLAPTWEQLALGLEHSETVKIGKVIX^ 
EUZSGNQVRGYPTLLWFRDGKKVDQYKGKRDLESLREYVESQLQRTETCA 
TETVTPSEAPVLAAEPEADKGTVLALTEN^^FDDTIAEGIT^KFYAPWCG 
KTLAFriVEELSKXEFPGLAGVKJAEVDCTAERNICSKYSVRGYPTLLLFRGGK 
KVSEHSGGRDLDS LHRFVLSQAKDEL (SEQ ID NO: 35 1 ). Polynucleotides 
encoding^these ^lypeptides areako provided. ^ 

This gene is expressed primarily in human chondrosarcoma and endothelial 
cells and to a lesser extent in a wide range of normal and diseased adult and fetal 
tissues. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. chondrosarcoma and other cancers and proliferative disorders. 
Similarly, polypeptides and antibodies directed to these polypeptides are useftU in 
providing immunological probes for differential identification of the lissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
immune system, expre.<Lsion of this gene at significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g., vascular, skeletal, 
developmental, and cancerous and wounded [issues) or bodily fluids (e.g., serum, 
plasma, urine, amniotic fluid, synovial fluid and spinal fluid) or another tissue or cell 
sample taken from an individual having such a disorder, relative to the standard gene 
expression level, i.c., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

The tissue distribution in chondmsarcnma, combined with the homology to 
protein disulfide isomerase and phospholipase C indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosis and ux;atment of 
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chondrosarcoma and other cancers and proliferative disorders, and possibly as a 
cedent for in vitro production of proteins. Representative uses are described in the 
"Hyperproliferative Disorders" and "Regeneration" sections below and elsewhere 
herein. Briefly, developmental tissues rely on decisions involving cell differentiation 
and/or apoptosis in pattern formation. 

Dysregulution of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention arc useful in ueating. 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or prolifeiativc conditions and diseases. The protein is useful in 
modulating the inmuine response to aberrant polypeptides, as may exist in 
prolifemting and cancerous cells and tissuesi The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Moreover, the 
expression in endothelial ceils indicates the protein is useful in the detection, 
treatment, and/or prevention of a variety of vascular disorders and conditions, which 
include, but are not limited to miscrovascular disease, vascular leak syndrome, 
aneurysm, stroke, embolism, thrombosis, coronary artery disease, arteriosclerosb. 
and/or atherosclerosis. Funhermore. the protein may also be used to determine 
biological activity, to raise antibodies, as tissue markers, to isolate cognate ligands or 
receptors, to identify agents that modulate their interactions, in addition to its use as a 
nutritional supplement. Protein, as well as, antibodies directed against the protein may 
show utility as a tumor marker and/or immunotiierapy targets for the above listed 
tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible tlirough sequence databases. Some of these sequences are 
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related to SEQ ID NO:87 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list cvciy related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
fonmula of a-b, where a is any integer betw^een 1 to 2766 of SEQ ID NO:87, b is an 
integer of 15 to 2780, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:87, and where b is greater than or equal to a + 14. 

tmXURES OF PROTEIN ENCODED BY GENE NO: 78 
This gene is expressed primarily in thyroid and thymus 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissuc(s) or cell typc(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. thyroid diseases including thyroid cancer and diseases of function 
including Grave's Disease, hyper- and hypo- thyroidism as well a*s Diseases of the 
thymus. Siniilarly, polypeptides and antibodies directed to these polypeptides are 
useful m providing immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or ceils, 
particularly of the endocrine and immune systems, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(c.g., endocrine, immune, and cancerous and wounded tissues) or bodily fluids (e.g.. 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

The tissue distribution in thyroid cells and tissues indicates that 
polynucleotides and polypeptides corresponding to this gene arc useful for diagnosis 
and treatment of diseases of the thyroid and thymus. Representative ases arc 
described in the "Biological Activity". "Hyperproliferative Disorders", and "Binding 
Activity" sections below, in Example 11. 17, 18, 19. 20 and 27. and elsewhere herein. 
Briefly, the protein can be used for the detection, ueatmcnt, and/or prevention of 



wo 00/06698 



198 



PCT/US99/I7U0 



Addison's Disease, Cushing s Syndrome, and disorders and/or cancers of the 
panciease (e.g. diabetes mcllitus), adrenal cortex, ovaries, pituitary (e.g., hyper-, 
hypopituitarism), thyroid (e.g. hyper-, hypodiyroidtsm), parathyroid (e.g. hyper- 
,hypoparaihyroidisin) . hypothallamus, and testes. Furthermore, the protein may also 
be used to deierraine biological activity, to raise antibodies, as tissue markers, to 
isolate cognate ligands or receptors, to identify agents that modulate their interacdotis. 
in addition to its use as a nutiitional suppieraent. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor marker and/or 
inmiunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, ate publicly 
available and accessible through sequence databases. Some of these se_q uences.ar e 
related to SEQ ID NO:88 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1047 of SEQ ID NO:88. b is an 
integer of 1 5 to 106 1 , where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:88, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 79 

The translation product of this gene shares sequence homology with collagen 
which Is thought to be important as a structural material in a variety of human tissues 
and products including hair, nails, muscle and bone, 

A preferred polypeptide fragment of the invention comprises the following 
amino acid sequence: MRPQGPAASPQRLRGLLLLLLLQLPAPSS ASEIPKGKQK 
AHSGRGRWWTCIMECAYKGQQECLVETGALGPMAFRVHLGSQVGMDSKEK 
RGNV (SEQ ID NO: 352). Polynucleotides encoding these polypeptides are also 
provided. 

This gene is expressed primarily in smooth muscle and to a lesser extent in 12 
week old early stage human, cpdidymus, healing groin wound, synovial hypoxia. 
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Stromal ceils, ulcerative colitis, breast and 8 week old embryo, as well as a variety of 
other normal and diseased cell types from adult and fetal tissues. 

TTiercfore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancer and other proliferative disorders as well a's Diseases of smooth 
muscle. Similarly, polypeptides and antibodies directed to these polypeptides are 
useful in providing immunological probes for diffetential identification of the 
tissuc(s) or cell typc(s). For a number of disorders of the above tissues or cells, 
particularly of the muscular system, expression of this gene at significantly higher or 
lower levels is routinely detected in certain tissues or cell types (e.g.. vascular, 
developmental, reproductive, and cancerous and wounded tissues) or bodily fluids 
(e.g., scnim. plasma, urine, synovial fluid and spinal fluid) or another tissue or cell 
sample taken from an individual having such a disorder, relative to the standaid gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

Prcfcncd polypeptides of the prcsent invention compri.se immunogenic 
epitopes shown in SEQ ID NO: 202 as residues: Glu-32 to Glu-46, Pro-63 to AIa-71, 
Pro-8 1 to Lys.90. Ser-97 to Tip-1 1 1. Lys-130 to Ser-135, Leu-M? to Cys-154, Asp- 
179 to Asn-186, Ser-219 to Gly-229. Polynucleotides encoding said polypeptides arc 
also provided. 

The tissue distribution in smooth muscle and homology to collagen indicates 
that polynucleotides and polypeptides corresponding to this gene arc useful for 
trcaiment and diagnosis of diseases of vascular diseases and/or disoitlers. 
Representative uses are described in the "Biological Activity", "Hypcrproliferative 
Disorders", "infectious disease", and "Regeneration" sections below, in Example M. 
19. and 20. and elsewhere herein, Briefiy, the protein is useftil in detecting, treating, 
and/or preventing congenital disorders (i.e. nevi, moles, freckles, Mongolian spots, 
hemangiomas, port-wine syndrome), integumentary tumors (i.e. keratoses, Bowen's 
Disease, basal cell carcinoma, squamous cell carcinoma, malignant melanoma, 
Paget's Disease, mycosis fungoides, and Kaposi's sarcoma), injuries and inflammation 
of the skin (i.e.wounds, rashes, prickly heat disorder, psoriasis, dermatitis), 



wo 00/06698 



200 



PCTAJS99/I7I30 



atheioscleFosis, uticaria, eczema, photosensitivity, autoimmune disorders (i.e. lupus 
erythematosus, vitiligo, dcrmatomyosiiis. morphea, sclerodeima, pemphigoid, and 
pemphigus), keloidis, striae, erythema, petechiae, purpura, and xanthelasma. In 
addition, such disorders may predispose increased susceptibility to viral and bacterial 
infections of the sicin (i.e. cold sores, warts, chickenpox, moUuscum contagiosuin, 
herpes zoster, boils, cellulitis, erysipelas, impetigo, cinea, althletes foot, and 
ringworm). 

Moreover, the protein product of this gene may also be useful for the 
treatment or diagnosis of various cormective tissue disorders (i.e., arthritis, trauma, 
tendonitis, chrondomalacia and inflammation, etc), autoimmune disorders (i.e.. 
rheumatoid arthritis, lupus, scleroderma, dermatomyositis, etc.), dwarfism, spinal ' 
deformation, joint abnonnalities'amd chondrodysplasias (i.e. spondyloepiphyseal 
dysplasia congenita, familial osteoarthritis, Atelosteogenesis type II, metaphyseal 
chondrodysplasia type Schmid). Moreover, the protein is useful in the detection, 
irealment, and/or prevention of a variety of vascular disorders and conditions, which 
include, but are not Umited to miscrovascidar disease, vascular leak syndrome, 
aneurysm, stroke, embolism, thrombosis, coronary artery disease, arterioscierosis, 
and/or atherosclerosis. Furthermore, the protein may also be used to determine 
biological activity, to raise antibodies, as tissue markers, to isolate cognate ligands or 
receptors, to identify agents that modulate their interactions, in addition to its use as a 
nutritional supplemenL Protein, as well as, antibodies directed against the protein may 
show utility as a tunnor maiker and/or irranunothcrapy targets for the above listed 
tissues. 

Many polynucleotide sequence.s, such as EST sequences, aic publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:89 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention ate one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1 328 of SEQ ID NO:89, b is an 
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integer of 15 to 1342, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:89, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 80 

This gene is expressed primarily in immune ceUs and to a lesser extent in a 
wide variety of human tissues. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. T cell or B cell leukemia and various immunodeficiencies. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing ' 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of die immune system, 
expression of this gene at significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g.. immune, hematopoietic, and cancerous and wounded 
tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or 
another dssue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 203 as residues: Gly-3 to Gln-9, Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in immune cells indicates that polynucleotides and 
polypepddes corresponding to this gene are useful for diagnosis and treatment of 
immune system diseases such as immunodeficiencies and T cell and/or B cell 
leukemia. Representative uses are described in the "Immune Activity" and "infectious 
disease" seaions below, in Example 1 1, 13. 14, 16, 18, 19, 20, and 27, and elsewhere 
herein. Briefly, the expression of Uiis gene product indicates a role in regulating the 
proliferation; survival; differentiation; and/or activation of hematopoietic cell 
lineages, including blood stem cells. This gene product is involved in the regulation of 
cytokine production, antigen presentation, or other processes suggesting a usefulness 
in the treatment of caiicer (e.g. by boosting immune responses). 
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Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in inimune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granuioniatou's Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cclI mediated cytoioxiciiy; iiranune reacdons to transplanted organs and 
tissues, such as hosl-versus-gratt and grafi-vcrsus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination. systemic 
lupus erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hemaibpoieSccelU to sites of injuiy . fluis. this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. Furthermore; the 
protein may also be used to determine biological activity, raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement Protein, as well as, 
andbodies directed against the protein may show utility as a tumor maifcer and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:90 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 756 of SEQ ID NO:90, b is an 
integer of 15 to 770. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:90. and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 81 

The translation product of this gene shares sequence homology with IgE 
lecepior See for example. Isolation and Characterization of cDNAs coding for the 
Beta Subunii of the High-affinity Receptor for Immunoglobulin E. Proc. Natl. Acad. 
Sci. USA. (1988 Sep.) 85(17): 6483-6487. Based on the sequence similarity, the 
translation product of this gene is expected to share at least some biological activities 
with IgE receptor proteins. Such activities arc known in the art, some of which are 
described elsewhere herein. IgE and its receptors are believed to have evolved as a 
mechanism to protect mammals against parasites. But other and intrinsicaUy 
innocuous antigens can subven this system to provoke an allergic response. For 
human populations in industrialized countries, allergy and asthma now represent a far 
greatertluiat than parasitic infection, and the main impetus for current studies of the 
IgE system is the hope of understanding and intervening in the aetiology of alleigtc 
diseases. The high-affmity receptor for immunoglobulin (Ig) E (Fc cpsilon RI) on 
mast cells and basophils plays a key role in IgE-mediated allergies. Fc epsilon RI is 
composed of one alpha, one beta, and two gamma chains, which are all required for 
cell surface expression of Fc epsilon RI, but only the alpha chain is involved in the 
binding to IgE. Fc epsilon RMgE interaction is highly species specific, and rodent Fc 
epsilon RI does not bind human IgE. New homolog can be used to develop ant- 
allergic agents. FcR deliver signals when they arc aggregated at the cell surface. The 
aggregation of FcR having immunoreceptor lyrosine-based activation motifs (ITAMs) 
activates sequentially src family tyrosine kinases and syk family tyrosine kinases that 
connect transduced signals to common activation pathways shared with other 
receptors. FcR with ITAMs elicit cell activation, endocyiosis, and phagocytosis. The 
nature of responses depends primarily on the cell type. The aggregation of FcR 
without ITAM does not trigger cell activation. Most of these FcR internalize their 
ligands, which can be endocytosed, phagocytosed, or transcytosed. The fate of 
internalized, rcccptor-ligand complexes depends on defined sequences in the 
imracytoplasmic domain of the receptors. The coaggregation of different FcR results 
in positive or negative cooperation. Some FcR without ITAM use FcR with ITAM as 
signal transduction subunits. The coaggregation of antigen receptors or of FcR having 
ITAMs with FcR having immunoreceptor tyrosine-based inhibition motifs (ITIMs) 
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negatively regulates cell activation. FcR therefore appear as the subunits of 
multichain rccq)tors whose constitution is not predetermined and which deliver 
adaptaiive messages as a function of the environment. 

The polypeptide of this gene has been determined to have four transmembrane 
domains at about amino acid position 51 - 67, 89 - 105, 119 - 135, and 190 - 206 of 
the amino acid sequence referenced in Table I for this gene. Based upon these 
characteristics, it is beheved that the protein product of this gene shares stracturaJ 
features to type Ufa membrane proteins. 

In another embodiment, polypeptides comprising the amino acid sequence of 
ihe open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the ' 
following amino acid sequence: ETRVKTSLELJLRTQLEPTGTVOm'IMTSQPVPN 
ETI1VLPSNVINFSQAEKPEPTNQGQDSLKKHLHAHKVIGTIQILCG^I^ 
GnLASASFSPNnT^QVTSTLLNSAYPnGPnrnSGSLSIATEKia-TKU-VHSSL^ 
GSILSALSALVGRn^VKQATLNPASLQCELDKJWTPTRSYVSYFYHDSLYTT 
DCYTAKASLAGXLSLMUCTLLEFCLAVLTAVLHWKQAYSDFPGSVLFLPH 
SYIGNSGMSSKMTEiDCGYEELLTS (SEQ ID NO: 353). Polynucleotides encoding 
these polypeptides are also provided 

A preferred polypeptide fragment of the invention comprises the following 
amino acid sequence: MMVLSLGULASASFSPNFTQVTSTLLNSAYPFIGPFFFI 
ISGSLSIATEKRLTKLLVHSSLVGSILSALSALVGniLSVKQATLNPASLQC 
ELDKNNIPTRSYVSYFYTOSLYTrocrrAKASlJVG^ 
AVLTAVI^WKQAYSDFPGSVLFLPHSYIGNSGMSSKMTHDCGYEELLTS 
(SEQ ID NO: 354). Polynucleotides encodiiig these polypeptides are also provided. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
1. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 1. 

This gene is expressed primarily in immune system tissues. 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential identification of the lis.sue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, iimnune system diseases and/or disorders such as cancer. Similarly, 
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polypeptides and antibodies directed to these polypeptides arc useful in providing 
ioirounological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the immune system, 
expression of this gene at significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g.. immune, hematopoietic, and cancerous and wounded 
tissues) or bodily fluids (e.g.. serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disoider, relative 
to the standard gene expression level, i.e., the expression level in healthy dssue or 
bodily fluid from an individual not having the disonicr. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 204 as residues: Gln-23 to Lys-39, Glu-150 to Thr-' 
ISSrPolynuclebtid^ encodi^said polypq»[des arealso provided 

The tissue distribution in immune cells and tissues combined with the 
homology to IgE receptor indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for diagnosis and treatment of immune system 
disorders. Representative uses are described in die "Immune Activity" and "infectious 
disease" sections below, in Example 11.13, 14, 16, 18, 19, 20, and 27, and elsewhere 
herein. Briefly, the expression of this gene product indicates a role in regulating the 
proliferation; survival; differentiation; and/or activation of hematopoietic cell 
lineages, including blood stem cells. This gene product is involved in the rcguiauon of 
cytokine production, antigen presentation, or other processes suggesting a usefulness 
in the treatment of cancer (e.g. by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
prodnct is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders Including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatou's Di.scase, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such OS T-ccl! mediated cytotoxicity; immune reaciioas to transplanted organs and 
tissues, such as host-vcrsus-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelinaiion, systemic 
lupus erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scletodeiuia. Moreover, the protein may represent a secreted factor that 
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influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. The gene product may 
also be involved in lymphopoiesis, therefore, it can be used in immune disorders such 
as infection, inflammation, allergy, immunodeficiency etc. In uddiuon, this gene 
product may have commercial utility in the expansion of stem cells and committed 
progenitors of various blood lineages, and in the differentiation and/or proliferation of 
various cell types. Funhermorc. the protein may also be used to determine biological 
activity, raise aniibouies,' as tissue maricers, to isolate cognate ligands or receptors, to 
idcntily agents that modulate their interactions, in addition to its use as a nutritional- 
supplementrProtcif), as well as. ffiil^dies directed^^nst the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:91 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the piesem invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
mote polynucleotides comprising a nucleotide sequence described by the general 
formulaofa-b, where a is any integer between I to 1556 of SEQ ID NO:91.bisan 
integer of 15 to 1570, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID N0:91, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 82 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading ftame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: GASCEGGGAAARAALGVHRSQKALLVFRRTL 
SNLLYMPLLRGLLWLQVLCAGPLHTEAVVLLVPSDDGRAFLLRSRLLHPEAH 
VPPAADRGASLQCVLHQAAPKSRPRSPAAGAALLHXPRRTGDEPCREFHGN 
GFPGPTQLTPGECGLPAPSSLLQHASAPVRTGSEGQVVGCPRARGETGEGLSL 
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AFLSSLMFTSRNGLVGC GASCEGGGAAARAALGVHRSQKALLVFRRTLSNL 
LYMPLLRGLLWI^VLCAGPLHTEAVVLLVPSDDGRAFLLRSRLLHPEAHVPP 
AADRGASLQCVLHQAAPKSRPRSPAAGAALLHXPRRTGDEPCREFHGNGFP 
GPTQLTPGECGLPAPSSLLQHASAPVRTGSEGQWGCPRARGETGEGLSLA 
FLSSIMFTSRNGLVGC (SEQ ID NO: 355). Polynucleotides encoding these 
polypeptides are also provided. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
7. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 7, 

This gene is expressed primarily in activated T cells, and to a lesser extent in a 
wide variety of human tissues. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the li5sue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune and hematopoietic diseases and/or disorders, particularly 
iihmunodeficeincies. Similarly, polypepddes and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissuc(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g.. immune, hematopoteiic. and cancerous and wounded tissues) or bodily fluids 
(e.g., scmm, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell 
sample taken from an individual having such a disoider, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 205 as residues: Pro-67 to Ser-73. Polynucleotides 
encoding said polypeptides arc also provided 

The tissue distribution in activated T cells indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosis and treatment of 
immunodeficiencies. Representative uses are described in the "Immune Activity" and 
"infectious disease" sections below, in Example 1 1, 13, 14, 16, 18. 19, 20, and 27, and 



wo 00/06698 



208 



PCT/US99/17130 



elsewhere herein. Briefly, ihe expression of this gene product indicates a role in 
regulating the proliferation; survival; differentiation; and/or activation of 
hematopoieiic cell lineages, including blood stem cells. This gene product is involved 
in the regulation of cytokine production, antigen presentation, or other processes 
suggesting a usefulness in the treatment of cancer (e.g. by boosting immune 
rcsponscs). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asduna, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatou s Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lease tissue injury, derayelination, systemic 
lupus er>'thematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease* and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in thediffereniiation and/or proliferation of various cell types. Furthermore, the 
protein may also be used to determine biological activity, raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor mariecr and/or 
immunotherapy targets for tlie above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:92 and may have been publicly available prior to conccpUon of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list ever>' related sequence is 
cumbersome. Accordingly, preferably excluded from die present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
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formuia of a-b. where a is any integer between I to 2936 of SEQ ID NO:92, b is an 
integer of 1 5 to 2950, where both a and b correspond lo the positions of nucleotide 
residues shown in SEQ ID NO:92, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 83 

The translation prcxluci of this gene was shown to have homology to the 
human transmembrane protein (See Gcnbank Accession No. gblAAC51364.1l 
(AF000959); all references and information available through this accession arc 
hereby incorponued by reference herein; for example, Genomics 42 (2), 245-251 
(1997)) which is thought to be impifcated in velo-cardio-faciai syndrome. 

A preferred polypeptide fragment of the invention comprises the following • 
^ 8«uno=acia sequenc^^ MGSAALEnlGLVLCLVGWGGLilJVCG 

HNIVTAQTTWKGLWMSCWQSTGTCSAKCTTRCWL (SEQ ID NO; 356). 
Polynucleotides encoding these polypeptides aixj also provided. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
22. Accordingly, polynucleotides related to this invention arc useful as a marker in 
linkage analysis for chromosome 22. 

This gene is expressed primarily in dementia brain tissue, and to a lesser - 
extent in a wide variety of human tissues. 

Therefore, polynucleotides and polypeptide.*; of the invention are useful as 
reagents for differential identification of liie tissuc(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, neural diseases and/or disorders, particularly dementia. Similarly, 
polypeptides and antibodies directed to tliese polypeptides are useful in providing 
inununological probes for differential ideniirication of the tissue(s) or cell iype(.s). For 
a number of disorders of the aboye tissues or cells, particularly of the central nervous 
system, expression of this gene at significantly higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., neural, and cancerous and wounded 
tissues) or bodily fluids (e.g.. senmi, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid firom an individual not having the disoider. 
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Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 206 as residues: Ser-20i to Tyr-2J7. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in dementia brain tissue, combined with the homology 
to the tratismembranc protein indicates that polynucleotides and polypeptides 
corresponding to this gene arc useful for diagnosis and treatment of dementia, and 
potentially for veio-cardio-facial syndrome. Representative uses arc described in the 
"Regeneration" and "Hyperproliferatiye Disorders" sections below, in Example 1 1, 
15, and 1 8, and elsewhere herein. Briefly, the uses include, but arc not limited to the 
detection, treatment, and/or prevention of Alzheimer's Disease, Parkinson's Disease. 
Huniingion's Disease. Touretie Syndrome, meningitis, encephalitis, demyelinating 
dis^se^. peripheral ncuropathiesTneoplasia, trauma, congenital malformations, spinal 
cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 
mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disoider. 
learning disabilities, ALS, psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of Oiis gene product in regions of the brain indicates it plays a role in 
normal neural funclion. 

Potentially, this gene product is involved in synapse fonnation, 
neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Furthermore, the protein may also be used to deteiinine biological activity, 
to rabc antibodies, as tissue markers, to isolate cognate ligands or rcceptois, to 
identify agents that modulate their interactions, in addition to its use as a nutriuonal 
supplement. Protein, as well as, antibodies directed agaiiist the protein may show 
utility as a tumor marker and/or inmiunothcrapy targets for ilic above listed (issues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:93 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
i excluded from the scope of the present invention. To list every related .sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
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formula of a-b. where a is any integer between I to 1708 of SEQ ID NO:93, b is an 
integer of 15 to 1722, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:93. and where b is greater than or equal to a + 14. 

^ilATURiES OF PROTEIN ENCODED BY GENE NO: 84 

In another embodimenL, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present inveniion. Specifically, polypeptides of the invention comprise the 
foUowing amino acid sequence: LKRAPPGPALAKGLLQPSSTFQALETNIGDQVR 
RHSTAVVKlE^IT3miSFvLUGVGClEKlX^SCPVFGGRK^ 
VRMLRGELSCACYRPHVQALQLGGCTCF (SEQ ID NO: 357). Polynucleoudfis 
encoding ihc!« polypeptides are al^proviilMl " ^ 

This gene is expressed primarily in the adult pulmonary system. 
Therefore, polynucleotides and polypeptides of the inveniion are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
bidogical sample and for diagnosis of diseases and conditions which include, but are 
not limited to. cystic fibrosis, bronchitis and any pulmonary disorders in general. 
Similarly, polypeptides and antibodies directed to these polypeptides arc useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
pulmonary system, expression of this gene at significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g., puhnonary. cardiovascular, and 
cancerous and wounded tissues) or bodily fluids (e.g.. serum, plasma, urme. 
pulmonary surfactant, pulmonary lavage/spumm, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 

The tissue distribution of this gene only in the pulmonary system indicates that 
it plays a key role in the functioning of the pulmonary system. This would suggest 
that misregulation of the expression of this protein product in the adult could lead to 
lymphoma or sarcoma formation, paniculariy in the lung and the protein product 
could be used cither in the treatment and/or detection of these disease states. The gene 
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or gene product may also useful in ihe treatment and/or detection of pulmonary 
defects such as pulmonaiy edema and embolism, bronchitis and cystic fibrosis. 
Funbermore, the protein may also be used to determine biological aaivity, to raise 
antibodies^ as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition lo its use as a nutritional suppiement. 
Protein, as well as. antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences; such as EST sequences, are publicly 
available and acccssiblc^through sequence databases. Some of these sequences arc 
related to SEQ ID NO:94 and may have been publicly available prior to conception of 
the p rese nt invention. Prefe rably, s uch related polyn ucleoti des are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 62 1 of SEQ ID NO:94, b is an 
integer of 15 to 635. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:94, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 85 

The translation product of this gene was found to be homologous to CAM 
proteins. Based on the sequence similarity, the translation product of this gene is 
expected to share at least some biological activities with CAM proteins. Such 
activities are known in the art, some of which are described elsewhere herein. 

A preferred polypeptide varient of the invention comprises die following 
amino acid sequence: MLCPWRTANLGLLLILTIFLVAEAEGAAQPNNSLM 
LQTSKENHALASSSLCMDEKQITQNYSKVLAEVNTSWPVKMATNAVLC 
CPPIALRNUIITWEnUlGQPSCTKAYKKETNETKETNCrDERnAVVS 
NSDLQIRTVAITHDGYYRCIMVTPDGNFHRGYHLQVLVTPEVTLFQNRNRTA 
VCKAVAGKPAAHISWIPEGDCATKQEYWSNGTVTVKSTCHWEVHNVSTV 
NCHVSHLTGNKSLYIELLPVPGAKKSSKLYIPYnLTniLTIVGXm'LLKVNG 
CXKYKLNKPESTPVVEEDEMQPVAFYTEKNNPLXXTTNKVKASEALQSEV 
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DTDLHTL (SEQ ID NO:208). Polynucleotides encoding these polypeptides are also 
provided. 

The polypeptide of this gene has been determined to have a transmembrane 
domain at about amino acid position 27 1 - 287 of the amino acid sequence referenced 
m Fable I for this gene. Moreover, a cytoplasmic tail encompassing amino acids 288 
to 348 of this protein has also been determined. Based upon these characteristics, it 
believed that die protein product of this gene shares structural features to type la 
membrane proteins. 

This gene is expressed primarily in dendritic cells. 

merctorc, polynucleotides and polypeptides of the invention are useful as 
reagents for difterenrial identification of the tissue(s) or cell type(s) present in a • 
biologicSl^^pie and for diagnosis of diseiies jmcTconditions which include, but^ 
not limited to, immunodeficiency, tumor necrosis, infection, lymphomas, auto- 
immunities, cancer, metastasis, wound healing, inflammation, anemias 
(leukemia) and other heraatopoeitic disorders. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
difTerendal identification of the tissue(s) or cell type(s). F6r a number of disorders of 
the above tissues or ceils, particularly of the immune system, expression of this gene 
at significandy higher or lower levels is routinely detected in cenain tissues or cell 
types (e.g., inrunune, hematopoietic, and cancerous and wounded tissues) or bodily 
fluids (e.g.. serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or 
ccn sample taken from an individual having such a disorder, lelaiive to the standard 
gene expression level, i.e., the expression level in healthy tissue or bodily fluid from 
an individual not having die disoitler. 

Preferred polypeptides of die present invention comprise immunogenic 
epitopes shown in SBQ ID NO: 208 as residues: Asp-53 to Tyr-6l. Pro- 105 to He- 
128, Arg-133 lo Leu-140. Gin.l82 to Ala-188, Pro-205 to Asn-218, Gly-259 to Ala- 
264. Asn-290 to Scr-302. GIu-307 to Tyr-3 14. Tyr-3 1 7 lo Lys.332. Polynucleotides 
encoding said polypeptides ai^ also provided. 

The tissue distribution in dendritic cells indicates that polynucleotides and 
polypeptides conresponding to this gene are useful for the diagnosis and treatment of 
immune disorders including: Icukcmias, lymphomas, auto-immunities. 
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immunodeficiencies (e.g. AIDS), immuno-suprcssive conditions (irdnsplamation) and 
hematopocitic disorders. In addition ihis gene product is applicaWe in conditions of 
10 generaJ microbial infection, inflammation or cancer. Reprcsentative uses arc 

described in the "Immune Aciivity" and "infectious disease" sections below, in 
5 Example 1 1 , 13. 14, 16, 18. 19, 20, and 27, and elsewhere herein. Briefly, die 
expression of this gene product indicates a role in regulating the proliferation; 
survival; differentiation; and/or activation of hematopoietic cell lineages, including 
blood stem cells. This gene product is involved in the regulation of cytokine 
production, antigen presentation, or other processes suggesting a usefulness in the 
^ iO treatment of cancer (e.g. by boosting immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene ' 
product is inwlved In inS^^ Therefore it is alsousef ulas an agent for 

immunological disorders including arthritis, astfima, immunodeficiency diseases such 
^ A^S, leukenua. iticumatoid arthritis, granulomatou's Disease, inflammatory 
15 bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity: immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-host diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyelination. systemic 
lupus erythematosis, drug induced hemolytic anemia, rheumatoid arthritis. Sjogren's 
20 Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
35 influences the differentiation or behavior of other blood cells, or that recruits 

hematopoietic cells to sites of injuiy. Thus, this gene product is tiiought to be u.seful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in die differentiation and/or proliferation of various cell types. Fuithermore, the 
25 protein may also be used to determine biological activity, raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agenu diat modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as. 
^ antibodies directed against die protein may show utility as a tumor marker and/or 

immunotherapy targets for the above listed tissues. 
30 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:95 and may have been publicly available prior to conception of 
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the present invention. Prcfcrdbly, such related polynuclcolides are specifically 
excluded from the scope of the present invention. To list every related sequence ir 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 3784 of SEQ ID NO:95, b is an 
integer of 15 to 3798. virhere both a and b correspond lo the positions of nucleotide 
residues shown in SEQ ID NO:95. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 86 

In another embodiment, polypeptides comprising the amino acid sequence.of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
thepi^ent invention. SpccTfically. polypeptides of the in veniion comprise the 
foUowing amino acid sequence: VDCLICPAAFPVYFQDMARGCVCSLCASVCIFLS 
SLFPLLPSVHSVNIISCLLLSfCCFEGLELMCEHL YQLSQLHVLHHIFSYLLCTP 
(SEQ ID NO: 358). Polynucleotides encoding these polypeptides are also provided. 

This gene is expressed primarily in embryonic tissue and to a lesser extent in 
in a variety of other tissues and cell types. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell typc(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, developmental anomaUes, fetal deficiencies, cancer and neoplastic 
states. Similarly, polypeptides and antibodies directed to these polypeptides are useful 
in providing immunological probes for diffcrenUal identification of the iissue(s) or 
cell type(s). For a number of disorders of the above tissues or cells, particularly of the 
developing fetus, expression of this gene at significantly higher or lower levels is 
routinely detected in certain tissues or cell types (e.g.. developmental, differentiating, 
and cancerous and wounded tissues) or bodily fluids (e.g.. serum, plasma, urine, 
amniotic fluid, synovial fluid and spinal fiuid) or another Ussue or cell sample taken 
from an individual having such a disoidcr. relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodUy fluid from an individual not 
having the disorder. 



wo 00/06698 



216 



PCT/US99/17I30 



The tissue distribution in embryonic tissue indicaies that polynucleotides and 
polypeptides corresponding to this gene arc useful for the diagnosis and treatment of 
developmental anomalies, fetal deficiencies and pre-natal disorders, as well as 
abnormal cell proliferation and/or differentiation, neoplastic states and cancer. 
Moreover, the expression wiihin embryonic tissue and other cellular sources marked 
by proliferating cells indicates this protein may play a role in the regulation of cellular 
division, and may show utility in the diagnosis, treatment, and/or prevention of 
developmental diseases and disorders, including cancer, and other proliferative 
conditions. Representative uses are described in the "Hypeiproliferative Disorders** 
and "Regeneration" sections below and elsewhere herein. Briefly, developmental 
tissues rely on decisions involving cell differentiation and/or apoptosis in pattern ' 
formaiioin: =^ = - =- ^ 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired inununodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Tfaeiefoic, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to odier types 
of degenerative conditions. Thus thi$ protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate dieir 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
imirmnotherapy targets for the above listed tissues. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
avaUable and accessible through sequence databases. Some of Ihesc sequences are 
10 related to SEQ ID NO:96 and may have been pubUcly avaUable prior to conception of 

the present invention. Preferably, such related polynucleotides arc specifically 
5 excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a^b» where a is any integer between 1 to 2669 of SEQ ID NO:96, b Is an 
integer of 15 to 2683, where both a and b correspond to the positions of nucleotide 
20 residues shown in SEQ ID NO:96. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODEO^^BV GI^NO: 87 " 

The translation product of this gene shares sequence homology with inter- 
alpha-tiypsin inhibitor which is thought to be important in inhibition of trypsin and 
1 5 other serine proteases (See Genbank Accession No. pirlS30350IS3O350; all references 
and information available through this accession are hereby incoiporated herein by 
reference; for example, Eur. J. Biochem. 179 (1), 147-154 (1989), J. Biol. Chem. 264 
(27), 15975-I598I (1989), and J. Biol. Chem. 266 (2), 747-751 (1991)). 

Contact of cells with supernatant expressing the product of this gene has been 
20 shown to increase the permeability of the plasma membrane of THP- ! cells to 
35 calcium. Thus it is likely that the product of this gene is involved in a signal 

transduction pathway that is initialed when the product binds a receptor on the surface 
of the plasma membrane of both monocytes, in addition to other cell-lines or tissue 
cell types. Thus, polynucleotides and polypeptides have uses which include, but aie 
not limited to, activating monocytes, and to a lesser extent, other immune and/or 
hematopoietic cells. Binding of a ligand to a receptor is known to alter intracellular 
levels of small molecules, such as calcium, potassium and sodium, as well as alter pH 
45 membrane potential. Alterations in small molecule concentration can be raeasuied 

to identify supcmaiants which bind to receptors of a particular cell. 
30 In another embodiment, polypeptides comprising the amino acid sequence of 

the open reading frame upstream of the predicted signal pepude are contemplated by 
the present invention. Sp«:ifically, polypeptides of the invention comprise the 
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following amino acid sequence: YXIPGSTHASGRQRGSGRGEDDSGPPPSTVINQ 

NETFANUFIO^TVVQQARUQNGILGDFimYDVNREQSIGDIQVLNGYI^- 

APKDLPPLPKNVVFVLDSSASMVGTKUlQTKDALFriLHDLRPQD^ 

NRJKVWKDHLISVTPDSIRDGKVYIHHMSPTGGTDINGNOXJRAIRLLNKW 

SGIGDRSVSLrVFLTDG KPTVGETHTLKn-NNTREAARGQVCIFnGIGNDVD 

FRLLEKLSLENCGLTRRVHEEEDAGSQUGFYDEIRTPLLSDIRIDYPPSSVVQ 

ATKTl.FPNYFNGSEraAGiaVDRKLDHLHVEVTASNSKKniLICrDVPVRPQK 

AGIOJVTGSPiU^CGIXSEGDXNHIERLWSYLTTKELLSSWLQSDDEPEKERLRQ 

RAQAUKVSYRFLTPFTSMKIJRGPVPRMDGLEEAHGMSAAMGPEPVVQSVR 

GAGTQPGPLLKJO^YQPRIKISKTSVDGDPHFVVDFPLSRLTVCFNnXjQPGpiL 

RLVSDHRDSGVTVNGELIGAPAPPNGHKKQRTYLRTrriLINKPERSYLEItPS 

RVILDGGDRLVLPCNQ5WVGSW^VSVSAN^^ 

KPAPFQRHHIX5FYIANSEGLSSNCHGLLGQFLNQDARLTEDPAGPSQNLTHP 
LLLQVGEGPEAVLTVKGHQVPVVWKQRKIYN GEEQXDCWFARNMPPN 
(SEQ ID NO: 359). Polynucleotides encoding these polypeptides arc also provided. 

This gene is expressed primariiy in placenta and adipose tissue and to a lesser 
extent in several other organs and tissues including cancer. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissuc(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, disorders of developing organs and metabolic diseases, in addition to 
vascular diseases and conditions. Similarly, polypepudes and antibodies directed to 
these polypeptides are useful in providing immunological probes for difTerential 
identification of the tissue(s) or cell type(s). For a number of disoKlcis of the above 
tissues or cells, particularly of the developing systems and metabolic systems, 
expression of this gene at significantly higher or lower levels is routinely detected in 
certain tissues or cell types (e.g., reproductive, vascular, and cancerous and wounded 
tissues) or bodily fluids (e.g.. serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., die expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 
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Preferred polypeptides of ihc present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 210 as residues; Lys-5 to Lys-IO, Asn-33 to Lys.39, 
10 Asp-48 to Lys-54, Pro-62 to Asp-67, Asn-l 16 to Arg-123. His-!57 to Ala-162. Val- 

242 to Lys-249. Val-251 to Asp-264. Polynucleotides encoding said polypeptides arc 
5 also provided. 

The tissue distribution in placenta, combined with the homology to inter- 
alpha-trypsin inhibitor and the detected calcium flux biological acttivity indicates that 
polynucleotides and polypeptides corresponding to this gene arc useful for treatmeni 
aiid diagnosis of disorders of developing and metabolic systems. This protein may 
20 *^ P'^y ^ f"*® regulation of cellular division, and may show utility in the diagnosis, 

treatment, and/or prevention of developmental diseases and dtsordcis, including ' 
cancer;M other pBlifcraiive cc^ Representative lues are described in the 
"Hypcrproliferative Disorders" and "Regeneration" sections below and elsewhere 
herein. Briefly, developmental tissues rely on decisions involving cell differentiation 
15 and/or apoptosis in pattern formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
deadi. as occurs in the development of some cancers, or in failure to control the extent 
ofcell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
20 potential roles in proliferation and differentiation, this gene product may have 
35 applications in the adult for tissue regeneration and the tteatmcnt of cancers. It may 

also act as a morphogen to control cell and dssue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
25 of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
4S modulating the immune response to aberrant polypeptides, as may exist in 

proliferating and canceroa^; cells and tissues. The protein can also be used to gain new 
30 insight into the regulation of cellular growth and proliferation. Moreover, the protein 
is useful in the detection, treatment, and/or prevention of a variety of vascular 
50 disorders and conditions, which include, but arc not limited to miscrovascular disease. 
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vascular leak syndrome, aneurysm, stroke, embolism, ihrombosis, coronary artery 
disease, arteriosclerosis, and/or atherosclerosis. Polynucleotides and polypeptides of 
the invenuon are also useful for the treatment, detection, and/or prevention of 
inflammation, tumor invasion and metastasis, wound healing, liver disease, 
5 disseminaied intravascular coagulation, alzhcimcr's Disease. ophdiaJmic disease, 
apoptosis, tissue remodeling, intrauterine growth retardation, preeclampsia, 
angiogenesis. cell migration, fetal development, trophoblast implantation, ovulation, 
pemphigus and psoriasis, and andviral therapy. Furthermore, the protein may also be 
used to determine biological activity, to raise antibodies, as dssue markers, to isolate 
20 cognate ligands or receptors, to identify agents that modiilale their interactions, in 

addition to its use as a nutrition al su pplement. Protein, as well as, antibodies directed' 
against the protein may show utUily as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
1 5 available and accessible through sequence databases. Some of Uiesc sequences are 

related to SEQ ID NO:97 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
20 more polynucleotides comprising a nucleotide sequence described by the general 
35 formula of a-b, where a is any integer between 1 to 2 167 of SEQ ID NO:97, b is an 

integer of 15 to 2181, where bodi a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:97. and where b is greater than or equal to a + 14. 

^ 25 FEATURES OF PROTEIN ENCODED BY GENE NO: 88 

The translation product of this gene was shown to have homology to die 
human colon carcinoma antigen NY-CO-7 (See Genbank and Gcnescq Accession 
4S fib!AAC18038.1l (AF039689) and WO9904265; all references available through 

this accession are hereby incorporated herein by reference: for example. Int. J. Cancer 
30 76(5), 652-658 (1998)). 

This gene is expressed primarily in breast and breast cancer and to a lesser 
SO extent in several odier organs and tissues including cancers. 
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Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identiftcatton of the tissue(s) or cell iypc(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. disorders of reproductive organs and the gastrointestinal system, 
including cancers. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disonicrs of the above 
tissues or cells, particularly of the reproductive systems, expression of this gene at 
significanUy higher or lower levels is routinely detected in certain tissues or cell types 
{e.g., gastrointestiuiil, icprouuciive, and cancerous and wounded tissues) or bodily 
fluids (e.g., serum, plasma, urine, breast milk, chyme, bile, synovial fluid and spindJ 
fluid) or another tissue brcell S3^\e tai^ fr^an individualTavingTuch adisordcr. 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 21 1 as residues: Gly-22 to Gly.28, Leu-7l to Phe-77, 
A&n-IOl to Val-108, Pro-122 to Ser-127. Arg-149 to Pro-154, Gly-191 to Phe-196, 
Pro- 199 to Thr-2 1 1 . Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in breast and breast cancer tissue, combined with the 
homology to a colon cancer antigen indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for ircaiment and diagnosis of disorders of the 
reproductive systems and cancers. This protein may play a role in the regulation of 
cellular division, and may show utility in the diagnosis, treatment, and/or prevention 
of developmental diseases and disorders, including cancer, and other proliferative 
conditions. Representative uses are described in the "HyperproHferaiivc Disorders" 
and ••Regeneration" sections below and elsewhere herein. Briefly, developmental 
tissues rely on decisions involving cell differentiation and/or apoptosis in pattern 
formation. 

Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodcflciency and certain 
neurodegenerative disorders, such as spinal muscular au-ophy (SMA). Because of 
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potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogcn to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of die present invention aie useful in treating, 
detecting, anc/or preventing said disorders and condidons, in addidon to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in die detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the inunune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the ' 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as. 
antibodies directed against die protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible Uuough sequence databases. Some of these sequences are 
related to SEQ ID NO:98 and may have been publicly available prior to ccnc^tion of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of d^c present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by die general 
formula of a-b. where a is any integer between 1 to m3 of SEQ ID NO:98, b is an 
integer of 15 to 1957, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:98. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 89 

The translation product of diis gene shares sequence homology with the amino 
acid and protein sequence of a Xenopus transmembrane protein of unknown function. 
The vciy 5'-end of the contig is identical to the mRNA for the human LGN mosaic 
protein. Based on the sequence similarity, die translation product of this gene is 
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expecled to share at least some biological activities with LGN mosaic proteins. Such 
activities are known in the art, some of which arc described elsewhere herein. 
Preferred pol>pepiides of the invention comprise the following amino acid sequence: 
FRVRPPTKAlJVVTFrrFVTEPLmGKGTGEFIKALMKElPALL^ 
AiLSFCYGAGKSVHVLRHIGGPEREPPQALRPRDRRRQEEIDYRPDGGAGDAD 
FHYRGQMGPTEQGPYAKTYEGRREILRERDVDLRFQTGNKSPEVLRAFDVPD 
AEAREHPTVVPSHKSPVLDTKPK£TX3GILGEGTPKESSTESSQSAKPVSGQDTS 
GNTEGSPAAEKAQLKSEAAGSPDQGSTYSPARGVAGPRGQDPVSSPCG(SEQ 
ID NO:339). Polynucleotides encoding such polypeptides are also provided. ' 

y 

I tit gene encoding the disclosed cDN A is beUieved to inside on chromosome 
1. Accordingly, polynucleotides related to this invention are useful as a marker in ' 
linkapahal^rrforchromosomeL 

This gene is expressed primarily in small intestine and adipocytes and to a 
lesser extent in various other normal and transformed cell types, mostly of endocrine 
origin. 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential identification of the tissue(s) or cell type(s) piescni in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, conditions of growth and metabolism. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the lissue(s) or cell type(s). For a number of 
disorders of the above tissues or ccUs, particularly of the digestive and endocrine 
systems, expression of this gene at significantly higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., meUbolic, gastrointestinal, and 
cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine» bUe, 
chyme, synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 212 as residues: Pro-40 to Gly-68, Gly-79 to Arg-93, 
Phe-106 to GIu-1 14, Pro-122 to His-129, Thr-143 to Gly-149. Gly-155 to Ala-168. 
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Val-171 to GIy-182, Ala-195 to Pro-207, Pro-214 to Val-220. Polynucleoudes 
encoding said polypeptides are also provided. 

The tissue distribution in.small intestine indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for study and treatment of 
disorders of growth and metabolism as well as endocrine abnormalities. Furthermore, 
the protein may also be used to determine biological activity, to raise antibodies, as 
tissue marlcers, to isolate cognate ligands or receptors, to identify agents that modulate 
their interactions, in addition to its use as a nuuitional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunodicrapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:99 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbetsome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any mteger between I to 1098 of SEQ ID NO:99, b is an 
integer of 15 to 1 1 12. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:99, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 90 

The transladon product of this gene shares sequence homology with IgE 
receptor beta chain which is thought to be important in immune function. 
This gene is expressed primarily in kidney medulla tissue. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissuc(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, immune and renal diseases and/or disorders. Similarly, polypeptides 
and antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell lype(s). For a number of 
disorders of the above tissues or cells, particularly of the immune and renal systems, 
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expression of this gene at significantly higher or lower levels is routinely detected in 
ceitain tissues or cell types (e.g., inunune, renal, urogenital, and cancerous and 
wounded tissues) or bodily fluids (e.g.. lymph, serum, plasma, urine, synovial fluid 
and spioal fluid) or another tissue or cell sample taken from an individual having such 
a disorder, relative to the standard gene expression level, i.e., the expression level in 
hcaldiy tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution in icidney renal medulla tissue, combined with the 
homology to the TgE receptor beta chain indicates that polynucleotides and 
polypeptides corresponding to this gene arc uscfiil for the treatment of immune and 
renal disorders. The protein product of this gene could be used in the treatment and/or 
deleaion of kidney diseases including renal failure, nephrims, renal tubular acidosis, 
proteinuria, pyuria, edema, pyelonephritis, hydronephritis, nephrotic syndrome, crush 
syndrome, glomerulonephritis, hematuria, renal colic and kidney stones, in addition to 
Wilm's Tumor Disease, and congenital kidney abnormalities such as horseshoe 
kidney, polycystic kidney, and Falconi's syndrome. Alternatively, this gene product is 
involved in the regulation of cytokine production, antigen presentation, or other 
processes suggesting a usefulness in the treatment of cancer (e.g. by boosting immune 
responses). 

Since the gene is expressed in cells of lymphoid origin, the naniral gene 
product is involved in inunune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomaiou's Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neuttophilia, psoriasis, hypereensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted oi^ans and 
tissues, such as host-versus-grafi and graft-versus-host diseases, or autoimmunity 
disorders, such as autoinunune infeniiity. lense tissue injury, demyelination. systemic 
lupus erythematosis. drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor diat 
influences the differeniiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
die expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. Furthermore, the 
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protein may also be used to deteimine biological activity, raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nuu-itional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ TO NO: 100 and may have been publicly available prior to conception 
of the present invention. Preferably, such related polynucleotides are specifically 
excluded front the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotidies comprising a nucieotide seql^e describ3T)y the gcncraJ 
formula of a-b, where a is any integer between 1 to 873 of SEQ ID NO: 100, b is an 
integer of 15 to 887, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 100, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 91 

The tnmslation product of this gene shares sequence homology with Diff 40 
gene product (See Gcnbank Accession No. gWAAC51134.l; all references and 
information available through this reference are hereby incorporated herein). 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: PRVRSIKVT^KGLANHVWGSVSCETKDLFAALPQVVAVDIN 
DIXjTIIO-SLEVTWSPFDKDDQPSAASSVNKASTVTKRFSTYSQSPPDTPS 
LREQAFYNMLRRQEELENGTAWSLSSESSDDSSSPQLSGTARHSPAPRPLV 
QQPEPLPIQVAFRRPETPSSGPLDEEGAVAPVLANGHAPVSRTLSHISEASVNA 
ALAEASVEAVGPKSLSWGPSPPTHPAPTHGfCHPSPVPPALDPGHSATSST 
UnTGSVFrSTDPAPSAHLDSVHKSTDSGPSELPGPTimTGSTYSAriTriK 
APSPLTmTFGSTHKPIISTLTTTGPTLJWGPVQTITSPTHTMPSPSSro 
YYDFCSSVCDNIFVH YVIGIFFirrLYSSKTL (SEQ ID NO:360), and/or PRVRS 
IKVTELKGLANHVVVGSVSCETKDLFAALPQVVAVDINDLGtlKLSLEVTWSP 
FDKBDQPSAASSVNKASTVTKRFSTYSQSPPDTPSLREQAFYNMLRRQEELE 
NGTAWSLSSESSDDSSSPQLSGTARHSPAPRPLVQQPEPLPIQVAFRRPCT 
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PSSGPLDEEGAVAPVLANGHAPySRTLSHISEASVNAALAEASVEAVGPKSL 
SWGPSPPTHPAPTHGKHPSPVPPALDPGHSATSSTLGTTCSVPTSTD (SEQ ID 
10 ^^^)- Polynucleotides encoding these polypeptides are also provided. 

Polypeptides of the invention do not consist of the primary amino acid sequence 
5 shown as Geneseq Accession No.W69430, which is hereby incorporated herein by 
reference. 

"This gene is expressed primarily in liver and to a lesser extent in gall bladder 

tissue. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
20 reagents for differential identification of the tissue(s) or ceU type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
nof limited to, meiabolic and endocrine diseases and/or disorders, particularly hepatic 
and gall bladder disorders. Similarly, polypeptides and antibodies directed to these 
25 polypeptides are useful in providing immunological probes for differential 

15 idenutication of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the metabolic and endocrine systems, expression of tiiis 
gene at significantly higher or lower levels is routinely detected in certain tissues or 
cell types (e.g., hepatic, metabolic, gall bladder, gastrointestinal, and cancerous and 
wounded tissues) or bodily fluids (e.g.. lymph, serum, plasma, urine, bUe, synovial 
fluid and spinal fluid) or another tissue or cell sample taken from an individual having 
35 such a disorder, relative to the standard gene expression level, i.e., the expression 

level in healUiy tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 214 as residues: Val-9 to Cys-14, Pro-42 to Thr-47, 
Thr-56 to Ala-64. Asp-88 to His-98, Cys-128 to Ser.136. Arg-153 to Tip-161. 
Polynucleotides encoding said polypeptides Bie also provided. 

The tissue distribution in liver and gall bladder, combined with the homology 
to Uie diff 40 gene product indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the study and treatment of endocrine and 
30 metabolic disorders, polynucleotides and polypeptides corresponding to this gene are 
useful for tiie detection and treatment of liver disorders and cancers. Representative 
50 uses are described in the "Hyperproiiferativc Disorders", "infectious disease", and 
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"Binding Activity" sccUons below, in Example 1 1, and 27, and elsewhere herein. 
Briefly, the protein can be used for the detection, treatment, and/or prevention of 
10 hepatoblastoma, jaundice, hepatitis, liver metabolic diseases and conditions that arc 

attributable to the differentiation of hepatocyte progenitor cells. Furthermore, the " 
5 protein may also be used to determine biological activity, to raise anubodics. as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 
iO Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences arc ' 
related to SEQ ID NO: ICft and may have been publicly avaiFabie prior to conception 
of the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
15 cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b. whercais any integer between 1 to 1234 of SEQ ID NO: 101, b is an 
integer of 15 to 1248. where both a and h correspond to the positions of nucleotide 
residues shown in SEQ ID NO:101, and where b is greater than or equal to a + 14. 

20 

35 FEATURES OF PROTEIN ENCODED BV GENE NO: 92 

The polypeptide of this gene has been determined to have a transmembrane 
domain at about amino acid position 3 - 19 of the amino acid sequence referenced in 
Table 1 for this gene. Based upon diese characteristics, it is believed that the protein 
25 product of this gene shares structural features to type H membrane proteins. 

This gene is expressed primarily in fetal brain and to a lesser extent in 
pancreas mmor, melanocyte and infant brain. 
^ Therefore, polynucleotides and polypcpddes of the invention are useful as 

reagents for diftcrcntial identification of the rissue(s) or cell type(s) present in a 
30 biological sample and for diagnosis of disea.<;es and conditions which include, but are 
not limited to, neural diseases and/or disorders, particularly neurodevelopmental 
disorders. Similariy, polypeptides and antibodies directed to these polypeptides are 



15 



20 



25 



30 



50 



55 



15 



20 



30 



in 



WO00/0665W PCT/US99/I7130 

5 

useful in providing immunological probes for diffcrcntial identification of the 
tissue(s) or ccU iype(.s). For a number of disorders of the above tissues or cells, 
10 particularly of the central nervous system, e:cpression of this gene at significantly 

higher or lower levels is routinely detected in cenain tissues or cell types (e.g., neural. 
5 developmental, and cancerous and wounded tissues) or bodily fluids (e.g., iymph, 
serum, plasma, amniotic fluid, urine, synovial fluid and spinal fluid) or another tissue 
or cell san^lc taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e.. the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

The tissue disiiibuiion in fetai brain tissue indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosis and treatment of / 
" -developmental disofders=bf the central -neiwuTmtem. RcprS$^S5i5ve uses are 

described ia the ' Regeneration" and -Hyperproliferaiive Di.sordcis" sections below, in 
25 Example 11.15. and 18. and elsewhere herein. Briefly, the uses include, but are not 

15 limited to the detection, treatment, and/or prevention of Alzheimer's Disease, 
Parkinsorfs Disease, Huntington's Disease. Tourette Syndrome, meningitis, 
encephalitis, dcmyclinating diseases, peripheral neuropathies, neoplasia, trauma, 
congenital malformadons. spinal cord injuries, ischemia and infarction, aneurysms, 
hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive compulsive 
20 disorder, depression, panic disorder, learning disabilities. ALS, psychoses, autism. 
35 behaviors, including disorders in feeding, sleep paliems. balance, and 

perception, in addition, elevated expression of this gene product in regions of the 
brain indicates it plays a role in normal neural ftincdon. 

Potentially, this gene product is involved in synapse formation, 
40 25 neurotransmission, learning, eognidon, homeostasis, or neuronal differendation or 

survival. Fuithcrmore, the protein may also be ased to determine biological activity, 
to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to 
4S ^^^^'^^ ^^^^ ^^''^ modulate their interactions; in addition to its use as a nutritional 

supplement. Protein, as well as, antibodies directed against the protein may show 
30 utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 
Many polynucleotide sequences, such as EST sequences, arc publicly 
50 available and accessible through sequence databases. Some of these sequences arc 
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related to SEQ ID NO: 102 and may have been publicly available prior to coaccpiion 
of the present invention. Preferably, such related polynucleotides are specifically 
iO excluded from the scope of the present invention. To list evety related sequence is 

cumbersome. Accordingly, preferably excluded from the present invention arc one or 
5 more polynucleotides comprising a nucleotide sequence described by the general 
fonnula of a-b. where a is any integer between 1 to 1 827 of SEQ ID NO: 102, b is an 
integer of 15 to 1 84 1 . where both a and b correspond to the positions of nucleotide 
residues shown in SEQ TD NO: 102, and where b is greater than or equal to a + 14. 
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FEATURES OF PRuTEliN ENCODED BY GENE NO: 93 

The translation product of this gene shares sequence homology with a 
probable membrane protein YGL054c -yeasi (Saccharomyces rorcvisiae). Moreover, 
The translation product of this gene also have homology to the human and 
25 ^^^^^ comichon protein which is known to be necessary for both anterior-posterior 

and dorsal-ventral pattern formation in conjunction with the EGF receptor signaling 
process (See Genbank Accession Nos. gblAAC98388.1l {AF104398). and splP52159; 
all references and information available through these accessions are hereby 
incorporated herein by reference; for example, Cell 81 (6), 967-978 (1995)). 

The polypeptide of this gene has been determined to have two transmembrane 
20 domains at about amino acid position 57 - 73, and 1 2 1 - 1 37 of ihc amino acid 
35 sequence referenced in Table 1 for this gene. Moreover, a cytoplasmic tail 

encompassing amino acids 1 - 14 of this protein has also been determined. Based 
upon these characteristics, it is believed that the protein product of this gene shares 
strucmral features to type IHa membrane proteins. 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: YGCEKTTEGGRRRRRRMEA VVFVFSLLDCCAL 
IH^\m^irn^DLECDYINARSCCSKLNKWVIPELIGOTfVIVLL^^ 
IFLLNLPVATWNIYRYlMVPSGNMGVFDPTEIHNRGQLKSHMKEAMrK^^ 
LLC FFMYLYSMILALIND (SEQ ID NO:362). Polynucleotides encoding these 
50 polypeptides are also provklcd. 
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The gene encoding ihe disclosed cDNA is believed to reside on chromosome 
1. Accordingly, polynucleotides related to this invention are usehil as a maricer in 
linkage analysis for chromosome 1. 

'iliis gene is expressed primarily in activated T-cells and to a lesser extent in 
5 endometrial tumor. T cell helper 11 cells, microvascular endothelial cells. Raji cells 
treated with cyclohcxamide and umbilical vein endothelial cells. 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential identification of the iissue(s) or cell type(s) present in a 
biological san^jle and for diagnosis of diseases and conditions which include, but are 
10 not limited to, immune, hematopoietic, and vascular diseases and/or disorders. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing imiwinologici probes for dSfferentiaUintification of the tissuc(s) or ceU 
type(s). For a number of disorders of the above tissues or cells, panicularly of the 
25 immune system, expression of this gene at significantly higher or lower levels is 

15 routinely detected in certain tissues or cell types (e.g.. immune, hematopoietic, 
vascular, and cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, 
plasma, amniotic fluid, urine, synovial fluid and spinal fluid) or another tissue or cell 
sample taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e.. the expression level in healthy tissue or bodily fluid from an 
20 individual not having the disorder. 
35 Preferred polypeptides of the present invention comprise immunogenic 

epitopes shown in SEQ ID NO: 216 as residues: Scr-39 to Asn-45. Asn-103 to Ser- 
109. Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in activated T-cells indicates thai polynucleotides and 
^ 25 polypeptides corresponding to this gene are useful for diagnosis and treatment of 

inmiune disorders involving activated T-cells. Representative uses are described in 
the "Immune Activity" and "infectious disease" sections below, in Example 1 1. 13. 
14. 16, 18, 19, 20, and 27. and elsewhere herein. Briefly, the expression of this gene 
product indicates a role in regulating the proliferation; survival; differentiation; and/or 
30 activation of hematopoietic cell lineages, including blood stem cells. This gene 

product is involved in the regulation of cytokine production, antigen presentation, or 
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Other processes suggesting a usefulness in the treatment of cancer (c.g. by boosUng 
inunune responses). 

Since the gene is expressed in ceils of lymphoid origin, the namral gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheuoialuid arthritis, granulomatou s Disease, inflammatory 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypereensitivities. 
such as T-cell mediated cytotoxicity; inunune reactions to transplanted organs and 
tissues, such as hosi-versus-graft and grafi-vcrsus-host diseases, or autoimmunity 
disorders, such as autoimmune infenilit>', iense tissue injury, demyeli nation, systemic 
lupus eryihematosis. drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
"Disease, j^d scleroderma. Moreover. Seprotein may represent a secreted factor diat 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful in 
the expansion of stem cells and committed progenitors of various blood lineages, and 
in the differentiation and/or proliferation of various cell types. Moreover, the protem 
is useful in the detscction, treatment, and/or prevention of a variety of vascular 
disorders and conditions, which include, but arc not limited to miscrovascular disease, 
vascular leak syndrome, aneurysm, stroke, embolism, thrombosis; coronary artery 
disease, arleriosclerosis, and/or atherosclerosis. Furthermore, the protem may also be 
used to detcimine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate ligands or receptors, to identify agents that modulate their inteiactions, in 
addition to its use as a nutritional supplement. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker and/or immunotiieiapy targets 
for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO: 103 and may have been publicly available prior to conception 
of Uie present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
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formula of a-b, where a is any integer between 1 to 67 1 of SEQ ID NO: 103, b is an 
integer of 15 to 685, where boih a and b correspond to the posiUons of nucleotide 
10 shown in SEQ ID NO:103, and where b is greater than or equal to a + 14. 

5 FEATURES OF PROTEIN EXCODED BY GENE NO: 94 

In another embodiraenL polypepiides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise the 
following amino acid sequence: ARAPAPSLPPLPSPAPALAPAHSLLGLLLGRMS 
GSSLPSALALSLLLVSOSLLPGPGAAQNVRVQSGQDQ (SEQ ID NO: 363). 
Polynucleotides encoding these polypeptides are also provided. * 

_ — generis expre^d primarily in dendritic cells and to a lesser extern in 
healing abdomen wound, and pancreas islet cell tumor cells. 
2^ Therefore, polynucleotides and polypeptides of the invention are useful as 

15 reagents for differential identification of the tissue(s) or cell typc(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not linuted to. immune and hematopoietic diseases and/or disordcis, particularly 
wound healing disorders. Sinularly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(.s) or cell type(s). For a number of disorders of the above 
35 ^^^^^^ ce"s, particularly of the immune system, expression of this gene at 

significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., immune, hematopoietic, and cancerous and wounded tissues) or bodily fluids 
(e g., lymph, serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or 
cell sample taken fium an individual having such a disorder, relative to the standard 
gene expression level, i.e., the expression level in healthy tissue or bodily fluid from 
an individual not having the disorder. 
^ Preferred polypeptides of the present invention comprise immunogenic 

epitopes shown in SEQ ID NO: 217 as residues: Gln-34 to Lys^. Polynucleotides 
30 encoding said polypeptides are also provided. 

The tissue distribution in dendritic cells and early healing wound indicates that 
50 polynucleotides and polypeptides corresponding to this gene are useful for treating 



30 



20 



40 25 



55 



WO00/0«698 



234 



PCT/US99/17130 



wounds to enhance the healing process. Representative uses are described in the 
"Iramune Activity" and "infectious disease" sections below, in Example 11, 13, 14, 
16, 18, 19, 20, and 27, and elsewhere herein. Briefly, the expression of this gene 
product indicates a role in regulating the proliferation; survival; differentiation; and/or 
activation of hematopoieiic cell lineages, including blood stem cells. Tliis gene 
produa is involved in the regulation of cytokine production, antigen presentation, or 
other processes suggesting a uscfuhiess in the treatment of cancer (e.g. by boosting 
immune responses). 

Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is invoived in inimune functions. I herelorc it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases sdch 
as AIDSrfcukemia,^euinatoia"Stfiritis, granuloni^u's Disease, inflammatoiy 
bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, 
such as T-cell mediated cytotoxicity; immune reactions to transplanted organs and 
tissues, such as host-versus-graft and graft-versus-hosi diseases, or autoimmunity 
disorders, such as autoimmune infertility, lense tissue injury, demyclination, systemic 
lupus ciythematosis. drug induced hemoIyUc anemia, rheumatoid arthritis. Sjogren's 
Disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injur>'. Thus, this gene product is thought to he useful in 
the expaasion of stem cells and committed progenitors of various blood lineages, and 
in ihe differentiation and/or proliferation of various cell types. Furthemiorc, the 
protein may also be used to determine biological activity, raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents diat modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as. 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 104 and may have been publicly available prior to conception 
of the present invention. Preferably, such related polynucleotides arc specifically 
excluded from the scope of the present invention. To list every related sequence is 
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cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I lo 11 54 of SEQ ID NO: 1 04. b is an 
integer of 15 to 1 168. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 104. and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 95 

Contact of cells wid) supernatant expressing the product of this gene has been 
shown to increase the permeability of the plasma membrane of aortic smooth muscle 
cells to calcium. Thus it is likely that the product of this gene is involved in a signal 
transduction pathway that is initiated when the product binds a receptor on the surface 
of the plasma membrane of both smooth muscle cells^ and in other cclMines or tissue 
cell types. Thus, polynucleoUdcs and polypeptides have uses which include, but are 
not limited to, activating smooth muscle cells. Binding of a ligand to a receptor is 
known to alter intracellular levels of small molecules, such as calcium, potassium and 
sodium, as well as alter pH and membrane potential. Alterations in small molecule 
concentration can be measured to identify supematants which bind to receptors of a 
particular cell. 

This gene is expressed primarily in pancreatic carcinoma, gall bladder and 
primary dendritic cells. 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential identification of the tissue(s) or ceil type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to. metabolic and immune diseases and/or disorders, particularly cancels, 
such as pancreatic carcinoma and gall bladder mmor. Similarly, polypeptides and 
antibodies directed to these polypeptides arc useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the immune system, expression 
of this gene at significantly higher or lower levels is routinely detected in certain 
tissues or cell types (e.g.. metabolic, immune, hematpoietic. and cancerous and 
wounded tissues) or bodily fluids (e.g.. lymph, serum, plasma, urine, synovial fluid 
and spina] fluid) or another tissue or cell sample taken from an individual having such 
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a disorder, relative to the standard gene expression level. i.c., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 218 as residues: Lys-34 to Ilc^l. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution in pancreatic carcinoma and gall bladder indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for diagnosing 
and treating cancer, such as pancreatic carcinoma and gall bladder tumors. 
Representative uses arc described here and elsewhere herein. Alternatively, the 
^etcctcd calcium flux bioiogicai activity indicates the protein is useful in the 
detection, treatment, and/or prevention of a variety of vascular disorders and 
conditionsrwhich iiiclude; but ai'e hoFlimii^d to rmscrovascular disease, vascular le^ 
syndrome, aneurysm, stroke, embolism, thrombosis, coronary anery disease, 
•arteriosclerosis, and/or atherosclerosis. Furthermore, the protein may also be used to 
determine bioiogicai activity, to raise antibodies, as tissue markers, to isolate cognate 
ligands or receptors, to identify agents that modulate their interactions, in addition to 
its use as a nutritional supplement. Protein, as well as, antibodies ducted against the 
protein may show utility as a tumor marker and/or immunotherapy targets for the 
above listed tissues. 

Many polynucleotide sequences, such as EST sequences, arc publicly 
available and accessible tlu-ough sequence databases. Some of these sequences are 
related to SEQ ID NO: 105 and may have been publicly available prior to conception 
of the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 1161 of SEQ ID NO: 105. b is an 
integer of 15 to 1 1 75, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 105, and where b is greater than or equal to a + 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 96 

The polypeptide of this gene has been detennincd to have a ininsmcmbranc 
domain at about amino acid position 10 - 26 of the amino acid sequence referenced in 
Table 1 for this gene. Moreover, a cytoplasmic tail encompassing amino acids 27 to 
48 of this protein has also been determined. Based upon these characteristics, it is 
believed that the protein product of this gene shares structural features to type lb 
membrane proteins. 

This gene is expressed primarily in osteosarcoma, wilm's tumor, ovarian 
cancer and in T-ccUs. 

Tnerelorc. polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a * 
biological san^le^Sdfordiagnosis of diseases and conditTons which include, but are 
not limited to, inflammatory diseases and cancers, such as osteosarcoma, wilm's 
tumor and ovarian cancer. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or ccUs, particularly of Uic immune system, expression of this gene at 
sigaincantly higher or lower levels is routinely detected in certain tissues or cdl types 
(e.g., skeletal, renal, reproductive, immune, and cancerous and wounded tissues) or 
bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative 
to the standard gene expression level, i.e., the expression level in healthy tissue or 
bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 219 as residues: Ser-30 to Pro-35. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribudon indicates that polynucleotides and polypeptides 
corresponding to this gene arc useful for diagnosis and treatment of inflammatory 
conditions and cancer, such as osteosarcoma, wilm's mmor and ovarian cancer. 
Moreover, the expression within cellular sources marked by proliferating cells 
indicates this protein may piay a role in the regulation of cellular division, and may 
show utility in the diagnosis, treatment, and/or prevention of developmental diseases 
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and disorders, including cancer, and other proliferative conditions. Representative 
uses arc described in the "Hyperproliferaiivc Disorders" and "RegeneraUon" sections 
10 ^^^^ and elsewhere herein. Briefly, dcvclopniemal tissues tely on decisions 

involving cell differentiation and/or apoptosis in pattern formation. 
5 Dysregulation of apoptosis can result in inappropriate suppression of cell 

death, as occurs in the devclopnient of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differenuation, (his gene product may have 
20 applications in the adult for tissue regeneration and the treatment of cancere. It may 

also act as a morphogen to conut)! cell and tissue type specification. Therefo re, the' 
polynucleotides and polypeptides of the present invention arc useful in treating, 
detecting, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
15 differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is uscftil in 
nKXlulating the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
35 markers, to isolate cognate Ugands or receptors, to identify agents that modulate tiieir 

interactions, in addition to its use as a nutritional supplement. Protein, as well as. 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for die above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 106 and may have been publicly available prior to conception 
45 *c present invention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present invention. To ILst every related sequence is 
30 cumbersome. Accordingly, preferably excluded from the present invention are one or 
inore polynucleotides comprising a nucleotide sequence described by the general 
foiTOula of a-b, where a is any integer between I to 1 007 of SEQ ID NO: 106, b is an 
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integer of 15 to 1021. where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 106, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 97 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal pepdde are contemplated by 
the present invention. Specifically, polypeptides of die invention comprise the 
foUowing amino acid sequence: GTSKDCVLYAPLDPGMAVPLFLYIFTLLPLLPF 
LLSLCFSPLTVKRSSSSESKSSL (SEQ ID NO: 364). Polynucleotides encoding 
these polypeptides are also provided. 

This gene is expressed primarily in ovarian cancer. 

Therefore, polynucleotides and polypeptides of ilie invention are useful as 
reagents for differential identification of the ussuc(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, ovarian cancer. SimUarly, polypeptides and antibodies directed to these 
polypeptides arc useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissties or cells, pjirticularly of the inmiune system, expression of diis gene at 
significantly higher or lower levels is routinely detected in certain tissues or cell types 
(e.g., reproductive, ovarian, and cancerous and wounded tissues) or bodily fluids (e.g., 
serum, plasma, urine, synovial amniotic fluid, fluid or spinal fluid) or another tissue 
or cell sample taken from an individual having such a disorder, relative to die 
standard gene expression level, i.e., the expression level in hcaldiy tissue or bodily 
fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 220 as residues: Thr-28 to Ser-40. Polynucleotides 
encoding said polypeptides arc also provided. 

The tissue distribution in ovarian tissues indicates that polynucleotides and 
polypeptides concsponding to this gene arc useful for treating and diagnosing cancer, 
e.g., ovarian cancer. Moreover, the expression within cellular sources marked by 
proliferating cells indicates Oiis protein may play a role in the regulation of cellular 
division, and may show utility in the diagnosis, treatment, and/or prevention of 
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developmental diseases and disorders, including cancer, and oihcr proliferative 
conditions. Representative uses are described in the "HyperproUferative Disorders" 
and "Regeneration" sections below and elsewhere herein. Briefly, developmental 
tissues rely on decisions involving cell differentiation and/or apoptosis in pattern 
formation. 

Dysregnlation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 
of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spinal muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogcn to conurol cell and tis.sue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
deteaing, and/or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prevention of 
degenerative or proliferative conditions and diseases. The protein is useful in 
mcdulatsng the immune response to aberrant polypeptides, as may exist in 
proliferating and cancerous cells and tissues. The protein can also be used to gain new 
insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a mmor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 107 and may have been publicly available prior to conception 
of the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
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formula of a-b, where a is any integer between 1 to 816 of SEQ ID NQilOT, b is an 
integer of 15 to 830, where both a and b correspond lo the positions of nucleotide 
iO residues shown in SEQ ID NO: 107, and where b is greater than or equal to a + 14, 

5 FEATURES OF PROTEIN ENCODED BY GENE NO: 98 

This gene is expressed primarily in macrophages and breast cancer tissue and 
to a lesser extent in osteoblasts and smooth muscle. 

Therefore, polynucleotides and polypeptides of the invention arc useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
2Q biolugicai sample and for diagnosis of diseases and conditioas which include, but, ate 

not limited to. immune system dysfunction; inflammation; breast cancer; cancer; ' 
ostecporosis; bstiopetro^^ 

antibodies directed to these polypeptides are useful in providing inununological 
25 probes for differential identifjcation of the tissue{s) or cell type(s). For a number of 

15 disorders of the above tissues or cells, particularly of the immune and skeletal 
syslems. expression of this gene at significantly higher or lower levels is routinely 
detected in certain tissues or cell types (e.g., cancerous and wounded tissues) or 
bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
20 standard gene expression level, i.e., the expression level in healthy tissue or bodily 
35 fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 22 1 as residues: Glu- 16 to Ala-40. Polynucleotides 
encoding said polypeptides are also provided. 

The tissue distribution indicates that polynucleotides and polypeptides 
concspondiog to this gene are useful for the diagnosis and/or treatment of a variety of 
disorders. Expression in macrophages and other hematopoietic cell types indicates 
that this gene product is involved in the regulation of hematopoietic cell survival, 
proliferation, differentiation, or activation, it is involved in the control of such 
processes as immune surveillance, antigen presentation, T cell activation, cytokine 
release, and inflammation. Expression in breast cancer tissue may possibly conflate 
50 with the diagnosis and differentiation of cancerous tissue from normal breast tissue. 
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Expression in osteoblasts and osteoclasts may implicate tliis gene product in the 
process of bone turnover, and target it as a likely candidate for the titatmcnt of 
osteoporosis and/or osteopetrosis. Finally, expressio in smooth muscle may indicate 
an involvement in the normal function of numerous internal organs and in the 
function of the digestive system. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 108 and may havie been publicly available prior to conception 
of the present invention. P^ferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention arc oncpr 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 1287 of SEQ ID NO: 108. b is an 
integer of 15 to 1301, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 108, and where b is greater *an or equal to a + 14. 
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Table 1 summarizes the information coiresponding to each "Gene No." described 
above. The nucleotide sequence ideniifted as '"NT SEQ ID NO:X" was assembled 
from partially homologous ("overlapping") sequences obtained from the "cDNA 
clone ID" identified in Table 1 and, in some cases, from additional related DNA 
ciones. The overlapping sequences were assembled into a single contiguous sequence 
of high redundancy (usually three to five overlapping sequences at each nucleotide 
position), resulting in a Hnal sequence identified as SEQ ID NO:X 

The cDNA Clone ID was deposited on die date and given die corresponding 
deposit nunaber listed in "ATCC Deposit No:Z and Date." Some of the deposits 
contain multiple different clones corresponding to the same gene, "Vector" refers to 
the type of vector contained in die cDNA Cbne ID. 

•Total Seq." refers to the total number of nucleotides in the contig 
idendfied by "Gene No." The deposited clone may contain all or most of diese 
sequences, reflected by the nucleotide position indicated as "5* NT of Clone Seq." 
and the *'3' ^^^ of Clone Seq." of SEQ ID NO:X. The nucleotide position of SEQ ID 
NO:X of the putative start codon (methionine) is identified as "5* NT of Start Codon." 
Similarly , the nucleotide position of SEQ ID NO:X of the predicted signal sequence 
is identified as "5' NT of First AA of Signal Pep." 

The translated amino acid sequence, beginning with the methionine, is 
identified as "A A SEQ ID NO: Y," aldiough other reading frames can also be easily 
translated using known molecular biology teclmiques. The polypeptides produced by 
these alternative open reading frames are specifically contenq)latcd by the present 
invention. 

The first and last amino acid position of SEQ ID NO: Y of the predicted signal 
peptide is identified as "First AA of Sig Pep" and "Ust A A of Sig Pep." The 
predicted first amino acid position of SEQ ID NO: Y of the secreted portion is 
identified as "Predicted First AA of Secreted Portion." Finally, the amino acid 
posidon of SEQ ID NO:Y of the last amino acid in die open reading frame is 
identified as '*Last AA of ORF." 

SEQ ID NO:X and the translated SEQ ID NO: Y are sufficiently accurate and 
odierwise suitable for a variety of uses well known in the an and described further 
below. For instance, SEQ ID NOrX is useful for designing nucleic acid hybridization 
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probes that will detect nucleic acid sequences contained in SEQ ID NO:X or the 
cDNA contained in the deposited clone. These probes will also hybridize to nucleic 
acid molecules in biological samples, thereby enabling a variety of forensic and 
diagnostic methods of the invention. Similarly, polypeptides identified from SEQ ID 
NO: Y may be used to generate antibodies which bind specifically lo the secreted 
proteins encoded by the cDNA clones identified in Table 1. 

Nevertheless, DNA sequences generated by sequencing reactions can contain 
sequencing errors. The errors exist as misideniified nucleotides, or as insertions or 
deletions of nucleotides in the generated DNA sequence. The erroneously inscned or 
deleted niicleotldes cause frame shifts in the reading frames of the predicted amino 
acid sequence. In these cases, the predicted amino acid sequence diverges from the • 
actual amino acid sequence; even though the gwieratcd DNA^seqixencc^y be^greSr 
than 99.9% identical to the actual DNA sequence (for example, one base insertion or 
deletion in an open reading frame of over 1000 bases). 

Accordingly, for those applications requiring precision in the nucleotide 
sequence or die amino acid sequence, the present invention provides not only die 
generated nucleotide sequence identified as SEQ ID NO:X and Ihe piedicied 
translated amino acid sequence identified as SEQ ID NO: Y, but also a sample of 
plasmid DNA containing a human cDN A of the invention deposited with the ATCC, 
as set fordi in Table I. The nucleotide sequence of each deposited clone can readily 
be determined by sequencing die deposited clunc in accordance with known methods. 
The predicted amino acid sequence can then be verified from such deposits. 
Moceover, the amino acid sequence of the protein encoded by a particular clone can 
also be directly determined by peptide sequencing or by expressing the protein in a 
suitable host cell containing the deposited human cDNA, collecting die protein, and 
detemuning its sequence. 

The present invention also relates to the genes corresponding to SEQ ID 
NO:X. SEQ ID NO: Y, or the deposited clone. The corresponding gene can be 
isolated in accordance with known mcdiods using the sequence information disclosed 
herein. Such meUiods include preparing pmbes or primers from the disclosed 
sequence and identifying or amplifying die coircsponding gene from appropriate 
sources of genomic material. 
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Also provided in the present invention are species homoJogs. Species 
honiologs may be isolated and idenlified by making suitable probes or primers from 
the sequences provided herein and screening a suitable nucleic acid source for the 
desired homologue. 

The polypeptides of the invention can be prepared in any suitable manner. 
Such polypeptides include isolated naturally occurring polypeptides, recombinandy 
produced polypeptides, synthetically produced polypeptides, or polypeptides 
produced by a combination of ilwse methods. Means for preparing such polypeptides 
are well understood in the art. 

The nolyneptidcF. •nay be in die fomi of ihe secreted protein, including the 
mature form, or may be a part of a larger protein, such as a fijsion ptx)tciu (see below). ' 
It is often, advantageous lo4ncludc an additional aniino ^id «qiiehce^hich contains 
secretory or leader sequences, pro>sequences, sequences which aid in purification , 
such as multiple histidine residues, or an additional sequence for stability during 
recombinant production. 

The polypeptides of the present invention are preferably provided in an 
isolated form, and preferably are substantially purified. A recombinantly produced 
vcnjion of a polypeptide, including the secreted polypeptide, can be substantially 
purified by the one-step method described in Smith and Johnson, Gene 67:31-40 
(1988). Polypeptides of the invention also can be purified from natural or 
recombinant sources using antibodies of the invention raised against the secreted 
protein in methods which are well known in the art. 

Signal geqtignf 

Methods for predicting whether a protein has a signal sequence, as well as the 
cleavage point for that sequence, are available. For instance, ihe method of 
McGeoch, Virus Res. 3:271-286 (1985), uses the information from a short N-lcrminal 
charged region and a subsequent uncharged region of the complete (uncleavcd) 
protein. The method of von Heinje, Nucleic Acids Res. 14:4685-4690 (1986) uses the 
information from the residues sunounding the cleavage site, lypically residues -13 to 
+2, where +1 indicates the amino terminus of the secreted proiein. The accuracy of 
predicting the cleavage points of known mammalian .secretory proteins for each of 
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these meihods is in the range of 75-80%. (von Hcinje, supra.) However, the two 
methods do not always produce the same predicted cleavage point(s) for a given 
pxotein. 

In the present case, the deduced amino acid sequence of the secfeted 
polypeptide was analyzed by a computer program called Signal? (Henrik Nielsen et 
al.. Protein Engineering 10:1-6 (1997)), which predicts the cellular location of a 
protein based on the amino acid sequence. As part of this computational prediction of 
localization, the methods of McGeoch aiid von Hcinje are incorporated. The analysis 
of the amino acid sequcnc^^s of the secreted proteins described herein by this program 
provided the icSuils shown in Table 1 . 

As one of ordinary skill would appreciate, however, cleavage sites sometimes 
vary from organism to oirganism and cannot ¥e predicted with absolute certainty. 
Accordingly, the present invention provides secreted polypeptides having a sequence 
shown in SEQ ID NO: Y which have an N-ierminus beginning within 5 residues (i.c., 
+ or - 5 residues) of the predicted cleavage point Similarly, it is also recognized that 
in some cases, cleavage of the signal sequence from a secreted protein is not entirely 
uniform, resulting in more than one secreted species. These polypeptides, and the 
po:ynucleo:ides encoding such polypeptides, arc contemplated by the present 
. invention. 

Moreover, the signal sequence identified by the above analysis may not 
necessarily predict the naturally occurring signal sequence. For example, the 
namraJly occurring signal sequence may be further upstream from the predicted signal 
sequence. However, it is likely that the predicted signal sequence will be capable of 
directing the secreted protein to the ER. These polypeptides, and the polynucleotides 
encoding such polypeptides, are contemplated by the present invention. 

Polvnucletitidc and PaWpp ptide VartanU 

"Variant" refers to a polynucleotide or polypeptide differing from the 
polynucleotide or polypeptide of the present invention, but retaining essential 
properties thereof. Generally, variants are overall closely similar, and, in many 
.regions, identical to the polynucleoude or polypeptide of the present invendon. 

By a polynucleotide having a nucleotide sequence at least, for example. 95% 
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"identical" to a reference nucleoiide sequence of the present invention, it is intended 
that the nucleotide sequence of the polynucleotide is identical to the reference 
sequence except that the polynucleotide sequence may include up to five point 
mutations per each 100 nucleotides of the reference nucleotide sequence encoding the 
polypeptide. In other words, to obtain a polynucleotide having a nucleoiide sequence 
at least 95% identical to a reference nucleotide sequence, up to 5% of the nucleotides 
in the reference sequence may be deleted or substituted with another nucleotide, or a 
number of nudcoiides up to 5% of the total nucleoudes in the reference sequence may 
be inserted into the refererice sequence. The query sequence niay be an entire 
20 ' ^ sequence shown ir.Table I . the ORF (open reading frame), or any fragement specified 

as described herein. 

' As a pracdcal'-nMtier, whether any particuiiu- nucld^^^ 

polypeptide is at least 90%, 95%. 96%. 97%. 98% or 99% identical to a nucleotide 
sequence of the presence invention can be determined conventionally using known 
1 5 computer programs. A preferred method for determing tlic best overall match 
between a query sequence (a sequence of the present invention) and a subject 
sequence, also referred to as a global sequence alignment, can be determined using 
ths FASTD3 computer program based on the algorithm of BniUag et al. (Cpmp. App. 
BioscL ( 1990) 6:237-245). In a sequence alignment tlie query and subject sequences 
20 are both DNA sequences. An RNA sequence can be compared by converting U's to 
35 T's. 1 he result of said global sequence aJignment is in pcrccni identity. Preferred 

parameters used in a FASTDB alignment of DNA sequences to calculate percent 
identiy arc: Mairix=Unitary, k-tuple=4, Mismatch Penalty=l, Joining Penalty=530, 
Randomization Group Lengih=0. Cutoff Score=l. Gap Penalty=5. Gap Size Penalty 
25 0.05, Window SizesSOO or the lenght of the subjeci nucleotide sequence, whichever is 
shorter. 

If the subject sequence is shorter than the query sequence because of 5' or 3' 
45 deletions, not because of internal deletions, a manual correction must be made to the 

results. This is because the FASTDB program does not account for 5' and 3* 
tnincations of the subject sequence when calculating percent identity. For subjeci 
sequences truncated at the 5' or 3' ends, relative to the the queiy sequence, the 
percent identity Ls corrected by calculating the number of bases of the query sequence 
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that are 5* and 3' of the subject sequence, which are not matched/aligned, as a percent 
of the total bases of the query sequence. Whether a nucleotide is matched/aligned is 
10 determined by results of the FASTDB sequence alignment. This percentage is then 

subtracted from the percent identity, calculated by the above FASTDB piX)grain using 
5 the specified parameters, to arrive at a final percent identity score. This corrected 
score is what is used for the purposes of the present invention. Only bases outside the 
5* and 3' bases of the subject sequence, as displayed by the FASTDB alignment, 
which arc not matched/aligned with the query sequence, are calculated for the 
purposes of manually adjusting the percent identity score. 
20 example , a 90 base subjeci sequence is afigned to a 100 base query 

sequence to determine percent identity. The deletions occur at the 5' end of the 
subjeci sequence and therefore, the FASTDB aTignme^doS nofshow a 
maiched/alignemcni of the first 10 bases ai 5* end. The 10 unpaired bases represent 
^0% of the sequence (number of bases at the 5' and 3' ends not matched/total number 
15 of bases in the query sequence) so 10% is subtracted from the percent identity score 
calculated by the FASTDB program. If the remaining 90 bases were perfectly 
matched the final percent identity would be 90%. In another example, a 90 base 
subject sequence is compared with a 100 base query sequence. This time the 
deletions are internal deletions so that there arc no bases on the 5* or 3* of the subject 
20 sequence which are not matched/aligned with the query. In this case the percent 
35 identity calculated by FASTDB is not manually corrected. Once again, only bases 5* 

and 3* of the subject sequence which are not matched/aligned with the query sequncc 
are manually corrected for. No other manual corrections arc to made for the purposes 
of the present invention. 

40 

By ^ polypeptide having an amino acid sequence at least, for example, 95% 
"identical" to a quer>' amino acid sequence of the present invention, it is intended that 
the amino acid sequence of the subject polypeptide is identical to the queiy sequence 
^ except that the subject polypeptide sequence may include up to five amino acid 

alterations per each 100 amino acids of the query amino acid sequence. In other 
30 words, to obtain a polypeptide having an amino acid sequence at least 95% identical 
to a query amino acid sequence, up to 5% of the amino acid residues in the subject 
sequence may be inserted, deleted, (indels) or substituted with another amino acid. 
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These alterations of the reference sequence may occur at the amino or carboxy 
terminal positions of the reference amino acid sequence or anyu'here between those 
terminal positions, interspersed cither individually among residues in the reference 
sequence or in one or more contiguous groups within the reference sequence. 

As a practical matter, whether any particular polypeptide is at least 90%, 95%. 
96%, 97%, 98% or 99% identical to, for instance, the amino acid sequences shown in 
Table 1 or lo the amino acid sequence encoded by deposited DNA clone can be 
determined conventionally using known computer programs. A preferred method for 
determing the best overall nwtch between a query sequence (a sequence of the present 
invention) and a iubjecc sequence, also referred to as a global sequence alignment, 
can be determined using the FASTDB computer program based on the algorithm of ' 
BruUaget aIr(Comp. App. Biom: (1990)^:237-245). In asequencc alignment the 
query and subject sequences are either both nucleotide sequences or both amino acid 
sequences. The result of said global sequence alignment is in percent identity. 
Preferred parameters used in a FASTDB amino acid alignment are: Matrix=PAM 0, 
k-tuplc=2. Mismatch Pcnalty=l , Joining Penaliy=20, Randomization Group 
Lcngth=0, Cutoff Score=l, Window Size=sequence length. Gap Penalty=5, Gap Size 
Pena!:y=C.C5, Window Size=500 or the length of the subject amino acid sequence, 
whichever is shorter. 

If the subject sequence is shorter than the query sequence due to N- or C- 
terminal deletions, not because of internal deletions, a manual correction must be 
made to the results. This is becuase the FASTDB program does not account for N- 
and C-terminal truncations of the subject sequence when calculating global percent 
identity. For subject sequences ttuncated at the N- and C-termini, relative to the the 
query sequence, the percent identity is corrected by calculating the number of residues 
of the queiy sequence that arc N- and C-iermina! of the subject sequence, which are 
not matched/aligned with a corresponding subject residue, as a percent of the total 
bases of the query sequence. Whether a residue is matched/aligned is determined by 
results of the FASTDB sequence alignment. This percentage is then subtracted from 
the percent identity, calculated by the above FASTDB program using the specified 
parameters, to arrive at a final percent identity score. This final percent identity score 
IS what is used for the purposes of the present invention. Only residues to the N- and 
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C-tcnnini of the subject sequence, which are not matchcd/aJigned with the query 
sequence, arc considered for the purposes of manually adjusting die percent identity 
10 score. That Ls, only query residue positions outside the farthest N- and C-terminal 

residues of the subject sequence. 
5 For example, a 90 amino acid residue subject sequence is aligned with a 100 

residue query sequence to determine percent identity. The deletion occurs at the N- 
terminus of the subject sequence and therefore, the FASTDB alignment docs not 
show a maichingf'alignmcnt of the first 10 residues at the N-terminus. The 10 
unpaired residues represent 10% of the sequence (number of residues at the N- and C- 
_ 10 tenDini not matchcd/£oiai number of residues in the query sequence) so 10% is 

subtracted from the percent identity score calculated by the FASTDB program. If the ' 
- remaining^90 residues were perfectly matched "thTfi "peSnt identity woiUd be " ^ 
90%. In another example, a 90 residue subject sequence is compared with a 100 
^^^^^"^ fl"^'^ sequence. This time the deletions are internal deletions so there arc no 
15 residues at the N- or C-termini of the subject sequence which are not matched/aligned 
With the query. In this case the percent identity calculated by FASTDB is not 
^ manually corrected. Once again, only residue positions outside the N- and C-terminal 

ends of the subjsct sequence, as displayed in the FASTDB alignment, which are not 
matched/aligned with the query sequnce arc manually corrected for. No other manual 
corrections are to made for the purposes of the present invention. 
35 The variants may contain alterations in the coding regions, non-coding 

regions, or both. Especially preferred are polynucleotide variants containing 
alterations which produce silent substitutions, additions, or deletions, but do not alter 
the properties or activities of the encoded polypeptide. Nucleotide variants produced 
by silent subsUtutions due to the degeneracy of the genetic code are preferred. 
Moreover, variants in which 5- 10, 1 -5, or 1 -2 amino acids are substituted, deleted, or 
added in any combination are also prefen-ed. Polynucleoude variants car. be produced 
^ for a variety of reasons, e.g.. to optimize codon expression for a particular host 

(change codons in the human mRNA to those prefeired by a bacterial host such as E. 
30 coli). 

Naturally occurring variants are called "allelic variants." and refer to one of 
several aitemaie forms of a gene occupying a given locus on a chromosome of an 
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organism. (Genes n, Lewin, B., ed., John Wiley & Sons. New York (1985).) These 
allelic variants can vary at either the polynucleotide and/or polypeptide level. 
Alternatively, non-naturally occurring variants may be produced by mutagenesis 
techniques or by direct synthesis. 

Using known methods of protein engineering and recombinant DNA 
technology, variants niay be generated to improve or alter the characteristics of the 
polypeptides of the present invention. For instance, one or more amino acids can be 
deleted from the N-tcrininus or C-terminiis of the secreted protein without substantial 
loss of biological function. The authors of Ron ct al., J. Biol. Chem. 268: 2984-2988 
(1993), reported vari;inf KGF proteins having heparin biauing aciivity even after 
deleting 3. 8. or 27 amino-tcrminal amino acid residues. Siniilariy, Interferon gaini&a 
cxhibitcd,up to.ten iinies.higher aaivity after deleting 8-10 amino aad residues from^ 
the carboxy terminus of this protein. (Dobeli et al., J. Biotechnology 7:199-216 
(1988).) 

Moreover, ample evidence demonstrates that variants often retain a biological 
aciivity similar to that of the naturally occurring protein. For example, Gayie aiid 
coworkers (J. Biol, Chem 268:22105-221 1 1 (1993)) conducted extensive mutational 
ana!ysis of human cytokine IL-1 a. They used random mutagenesis to generate over 
3.500 individual IL-la mutants that averaged 2.5 amino acid changes per variant over 
the entire length of the molecule. Multiple mutations were examined at every 
possible amino acid position. The investigators found that "fmlost of the molecule 
could be altered with little effect on cither [binding or biological activity].*' (Sec, 
Abstract.) In fact, only 23 unique amino acid sequences, out of more than 3,500 
nucleotide sequences examined, produced a protein that significantly differed in 
activity from wild-type. 

Furthermore, even if deleting one or more amino acids from the N-ierminus or 
C-terminus of a polypeptide results in modification or loss of one or more biological 
functions, other biological activities may still be retained. For example, the ability of 
a deletion variant to induce and/or to bind antibodies which recognize the secreted 
form will likely be retained when less than the majority of the residues of the secreted 
form are removed from the N-tcrminus or C-terminus. Whether a particular 
polypeptide lacking N- or C-terminal residues of a protein retains such immunogenic 
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activities can readily be detcimincd by routine methods described herein and 
otherwise known in the art 
10 Thus, the invention further includes polypeptide variants which show 

substantial biological activity. Such variants include deletions, insertions. 
5 inversions, repeats, and substitutions selected according to general rules known in the 
an so as have little effect on activity. For example, guidance concerning how to make 
phenotypically silent amino acid substitutions is provided in Bowie^ J. U. el al.. 
Science 247: 1306-1310 (1990), wherein the authors indicate thai there arc two main 
strategics for studying the tolerance of an amino acid sequence to change. 
2Q strategy exploits the toierance uf amino acid substitutions by natural 

selection during the process of evolution. By comparing amino acid sequences in 
different spcciesrconscrved anuno acids can bc iaehtificdr 
acids are likely important for protein function. In contrast, the amino acid positions 
2^ where substitutions have been tolerated by natural selection indicates that these 

15 positions are not critical for protein function. Thus, positions tolerating amino acid 
substituuon could be modified while still maintaining biological acuvity of the 
protein. 

The second strategy uses genetic engmeering to inutxluce amino acid changes 
at specific positions of a cloned gene to identify regions critical for protein function. 
For example, site directed mutagenesis or alaninc-scanning mutagenesis (introduction 
35 single alanine mutations at every residue in the molecule) can be used. 

(Cunningjiam and Wells. Science 244:1081-1085 (1989).) The resulting mutant 
molecules can then be tested for biological activity. 

As the authors slate, these two strategies have revealed that proteins arc 

40 ic * • 

25 surprisingly tolerant of amino acid substitutions. The authors further indicate which 

amino acid changes arc likely to be permissive at cenain amino acid positions in the 

protein. For example, most buried (within the tertiary structure of the protein) amino 
^ *cid lesidues require nonpolar side chains, whereas few features of surface side chains 

are generally conserved. Moreover, tolerated conservative amino acid substitutions 
30 involve replacement of the aliphatic or hydrophobic amino acids Ala, Val, Leu and 

lie; replacement of the hydroxyl residues Ser and Thr; replacement of the acidic 
50 residues Asp and Glu; replacement of the amide residues Asn and Gin, replacement of 
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ihc basic residues Lys, Arg, and His; replacement of the aromatic residues Phe. Tyr. 
and Trp. and repiaccmcnt of the small-sized amino acids Aia, Ser, Thr, Met, and Gly. 
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Besides conservative amino acid substitution, variants of tiie present invention 
5 include (i) substitutions with one or more of the non-conserved amino acid residues, 
where the substituted amino acid residues may or may not be one encoded by Uie 
genetic code, or (ii) substitution with one or more of amino acid residues having a 
substimcnt group, or (iii) fusion of the mature polypeptide with another compound, 
such as a compound to incrwjse the stability and/or solubility of the polypeptide (for 
^ 10 example, poiycthylehe glycol), or (iv) fusion of the polypeptide with additional amino . 

acids, such as an IgG Fc fusion region peptide, or leader or secretory sequence, or a ' 
sequence facilitating purificaii6ri. SucrvarSnt>)lypeptides^e deemed to^be within 
the scope of Oiosc skilled in the ait ftom Oie teachings herein. 

For example, polypeptide variants containing amino acid substitutions of 
charged amino acids with other charged or neutral amino acids may produce proteins 
with improved characteristics, such as less aggregation. Aggregation of 
pharmaceutical formulations botii reduces activity and increases clearance due to die 
aggregate's immunogenic activity. (Pinckard ct al., Clin. Exp. Immunol. 2:33 1-340 
(1967); Robbins et al.. Diabetes 36: 838-845 (1987); Cleland ei al., Cril. Rev! 
20 Therapeutic Drug Carrier Systems 10:307-377 (1993).) 
35 A further embodiment of the invention relates to a polypeptide which 

comprises the amino acid sequence of the present invention having an amino acid 
sequence which contains at least one amino acid substitution, but not more than 50 
amino acid substitutions, even more preferably, not more than 40 amino acid 
substitutions, still more preferably, not more tiian 30 amino acid substitutions, and 
still even more preferably, not more than 20 amino acid substimtions. Of course, in 
order of ever-increasing preference, it is highly preferable for a polypeptide to have 
^ an amino acid sequence which comprises the amino acid sequence of the present 

invention, which contains at least one, but not more tiian 10, 9, 8, 7, 6, 5. 4. 3, 2 or I 
amino acid substitutions. In specific cmbodimcnls. tiie number of additions, 
substitutions, and/or deletions in the amino acid sequence of the present invemion or 
fragments tiiereof (e.g., the mature form and/or other fi^gments described herein), is 
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1-5, 5-10, 5-25, 5-50. 10-50 or 50-150, conservative amino acid substitutions are 
preferable. 



5 In the piiescnt invention, a -polynucleoUde fragment" refers to a short 

polynucleotide having a nucleic acid sequence contained in the deposited clone or 
shown in SEQ ID NO:X. The short nucleotide fragments are preferably at least about 
15 nt. and more preferably at least about 20 nt. still more preferably at least about 30 
nt. and even more preferably, at least about 40 nt in length. A fragment "^ai least 20 nt 
10 in length." for example, is iniended to include 20 or more contiguous bases from the 
cDNA sequence contained in the deposited clone or the nuclcoUde sequence shovm in 
=.SEQ ID N0:X. These nucleotide fragmeiitslire useful as diagnostic probes and 
primers as discussed herein. Of course, larger fragments (e.g., 50, 150, 500. 600, 
25 2000 nucleotides) arc preferred. 

15 Moreover, representative examples of polynucleotide fragments of the 

invention, include, for example, fragmems having a sequence from about nucleoUde 
number 1-50, 51-100, 101-150, 151-200, 201-250, 251-300. 301-350. 35M00,401- 
450, 451-500. 501-550. 551-600. 651-700. 701-750, 751-800. 800-850, 851-900, 901- 
950,951-1000. 100 M050. 1051-1 lOO: 1101-1150, 1151-1200. 1201-1250, 1251- 
20 13O0, 1301-1350. 1351-1400. 1401-1450. 1451-1500. 1501-1550. 1551-1600. 1601- 
35 1650, 1651-1700, 370M750. 1751-1800, 180M850, 1851-1900. 1901-1950, 1951- 

2000, or 2001 to the end of SEQ ID NO:X or the cDNA contained in the deposited 
clone. In this context "about " includes the particularly recited ranges, larger or 
^ smaller by several (5, 4. 3, 2, or l) nucleotides, at either terminas or at both tcnnini. 

25 Preferably, these fragments encode a polypeptide which has biological activity. More 
preferably, these polynucleotides can be used as probes or primers as discussed 
herein. 

45 present invention, a "polypeptide fragment" refere to a short amino acid 

sequence contained in SEQ ID NO: Y or encoded by the cDNA contained in the 
30 deposited clone. Protein fragments may be -free-standing," or comprised within a 
larger polypeptide of which the fragment forms a part or region, most preferably as a 

^ ''^"^'^ continuous region. Representative examples of polypeptide fragments of the 
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invention, include, for example, fragments from about amino acid number 1-20, 21- 
40, 41^0, 61-80, 8 MOO, 102-120. 121:140. 14M60, or 161 to the end of the coding 
region. Moreover, polypeptide fragments can be about 20, 30. 40, 50, 60, 70, 80. 90, 
100, 1 10. 120. 130, 140, or 150 amino acids in length. In this context "about" 
mcludes the pardcularly recited ranges, larger or smaller by several (5, 4, 3. 2, or 1) 
amino acids, at cither extreme or at both extiemes. 

Preferred polypeptide fragments include the secreted protein as well as die 
mature form. Further preferred polypeptide fragments include the secreted protein or 
the mature form having a^continuous series of deleted residues from the amino or the 
carboxy terminus, or both. For exan^pie, iir.y number of amino acids, ranging from. I- 
60, can be deleted from the amino terminus of either the secreted polypeptide or the 
mature form.^Similarly, any number of amino acidsrrangihg^fro^m 1-30, can be ^ 
deleted from the carboxy terminus of the secreted protein or mature fonn. 
Furthermore, any combination of the above amino and carboxy terminus deletions are 
preferred. Similarly, polynucleotide fragments encoding these polypeptide fragments 
are also preferred. 

Also preferred arc polypepUdc and polynucleotide ftagmenls characterized by 
smictural or functional domains, such as fragments that comprise al{*a-helix and 
alpha-helix forming regions, beta-sheet and bcta-shcct-forming regions, turn ajid lum- 
fonmng regions, coil and coil-forming regions, hydrophilic regions, hydrophobic 
regions, alpha amphipathic regions, beta amphipathic regions, flexible regions, 
smface-foiming regions, substrate binding region, and high antigenic index regions. 
Polypeptide fragments of SEQ ID NO: Y falling within conserved domains arc 
specifically contemplated by (he present invention. Moreover, polynucleotide 
fragments encoding these domains are also contemplated. 

Other preferred fragments are biologically active fragments. Biologically 
active fragments arc those exhibiting activity similar, but not necessarily idenUcal, to 
an activity of the polypeptide of the present invention. The biological activity of the 
fragments may include an improved desired activity, or a decreased undesirable 
30 activity. 
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In the present invention, "epitopes" refer to polypeptide fragments having 
antigenic or immunogenic activity in an animal, especially in a human. A preferred 
10 embodiment of the present invention relates to a polypeptide fragment comprising an 

epitope, as well as the polynucleotide encoding this fragment. A region of a protein 
5 molecule to which an antibody can bind is defmed as an "antigenic epitope." In 
contrast, an "immunogenic epitope" is defmed as a part of a protein that eUcits an 
antibody response. (See, for instance, Geysen ct al., Proc. Natl, Acad. Sci. USA 
81:3998-4002(1983).) 

Fragments which function as epitopes may be produced by any conventional 
20 means. (See, e.g., Kougken. R. A., Proc. Natl. Acad. Sci. USA 82:5131-5135 (1985) 

further described in U.S. Patent No. 4,63 1 ,21 1 .) 

~ ^^^^ P'^sent invcntionrStigenic epito^^ 
least sewn, more preferably at least nine, and most preferably between about 15 to 
about 30 amino acids. Antigenic epitopes arc useful to raise antibodies, including 
15 monoclonal antibodies, thai specifically bind the epitope. (See, for instance, Wilson 
ei al„ Cell 37:767-778 (1984); Sutcliffe, J. G. et al.. Science 219:660-666 (1983).) 

Similarly, immunogenic epitopes can be used to induce antibodies according 
to methods well known in the art. (See, for instance. SutcUffe ct al. supra; Wilson et 
al.. supra; Chow, M. et al., Proc. Natl. Acad. Sci. USA 82:910-914; and Bittie. F. J. ci 
20 al., J. Gen. Virol. 66:2347-2354 (1985).) A preferred immunogenic epitope includes 
35 ^ sccrcied protein. The inrununogenic epitopes may be presented together with a 

carrier protein, such as an albumin, to an animal system (such as rabbit or mouse) or. 
if it is long enough (at least about 25 amino acids), without a carrier. However, 
immunogenic epitopes comprising as few as 8 to 10 amino acids have been shown to 
25 be sufficient lo raise antibodies capable of binding to, at the very least. linear epitopes 
in a denatured polypeptide (e.g., in Western blotting.) 

As used herein, the term "antibody" (Ab) or "monoclonal antibody" (Mab) is 
^ meant to include intact molecules as well as antibody fragments (such as, for 

example, Fab and F(ab')2 fragments) which arc capable of specifically binding to 
30 protein. Fab and F(ab )2 fragments lack the Fc fragment of intact antibody, clcai 

more rapidly from the circulation, and may have less non-specific tissue binding than 
an intact antibody. (Wahl et al„ J, Nucl. Med. 24:316-325 (1983).) Thus, these 
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fragments are preferred, as well as the products of a FAB or other immunoglobidin 
expression library. Moreover, antibodies of the present invention include chimeric, 
single chain, and humanized antibodies. 

Fusion Proteinx 

Any polypeptide of the present invention can be used to generate fusion 
proteins. For example, the polypeptide of the present invention, when fused to a 
second protein, can be used as an antigenic lag. Antibodies raised against the 
poIypepUde of the present inyention can be used to indiiectly detect the second 
protein by binding to the polyiiepiide. Moreover, because secreted proteins target 
cellular locations based on trafficking signals, the polypeptides of the present 
invention can be used as targeting inblecules Wee fused to other proteins. 

Examples of domains thai can be fused to polypeptides of the present 
invention include not only heterologous signal sequences, but also other heterologous 
functional regions. The fusion does not necessarily need to be direct, but may occur 
through linker sequences. 

Moreover, fusion proteins may also be engineered to improve characteristics 
cf the polypeptide of the present invention. For instance, a region of additional amino 
acids, particularly charged amino acids, may be added to the N-lcrminus of the 
polypeptide to improve stability and persistence during purificaiion from the host cell 
or subsequent handling and storage. Also, peptide moieties may be added to the 
polypeptide to facilitate purification. Such regions may be removed prior to final 
preparation of the polypeptide. The addition of peptide moieties to facilitate handling 
of polypeptides are familiar and routine techniques in the art. 

Moreover, polypeptides of the present invention, including fragments, and 
specifically epitopes, can be combined with parts of the consUmt domain of 
immunoglobulins OgG), resulting in chimeric polypeptides. These fusion proteins 
facilitate purification and show an increased half-life in vivo. One reported example 
describes chimeric proteins consisting of the first two domains of the human C3D4- 
poiypeptide and various domains of the constant regions of the heavy or light cliains 
of mammalian immunoglobulins. (EP A 394,827; Traunecker et al.. Nature 33 1 :84- 
86 (1988).) Fusion proteins having disulfide-iinked dimeric structures (due to the 



wo 00/06698 



277 



PCTAJS99/17I30 



10 



IgG) can also be more efficicm in binding and neucraJizing other molecules, than the 
monomcric secreted protein or protein fragment alone. (Fountoulakis ci al., J. 
Biochem. 270:3958-3964 (1995).) 

Similarly, EP-A-O 464 533 (Canadian counterpart 2045869) discloses fusion 
proteins comprising various ponions of constant region of immunoglobulin molecules 
together with another human protein or part thereof In many cases, the Fc part in a 
fusion protein is beneficial in therapy and diagnosis, and thus can result in, for 
example, improved pharmacokinetic properties. (EP-A 0232 262.) Alternatively, 
deleting the Fc part after the fusion protein has been expressed, detected, and purified, 
would be desired. Foj example, the Fc ponion may hinder therapy and diagnosis if 
the fusion protein is used as an antigen for immunizations. In drug discovery, for * 
example, human proteins^, such as hST-S, have bccrT fused wTth Fc portions for the 
puiposc of high-throughput screening assays to identify antagonists of hIL-5. (See, 
D. Bcnneu el ai.. J. Molecular Recognition 8:52-58 (1995); K. Johanson ci al.. J. Biol. 
15 Chcm. 270:9459-947 1 ( 1 995).) 

Moreover, the polypeptides of the present invention can be fused to marker 
sequences, such as a peptide which facilitates purification of the fu.sed polypeptide. 
In preferred embodiments, the marker amino acid sequence is a hexa-histidine 
peptide, such as the tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, 
Chatsworth, CA, 9 1 3 n ), among others, many of which are commercially available. 
As described in Geniz et aL, Proc. NaU. Acad. Sci. USA 86:821-824 (1989), for 
instance, hexa-histidine provides for convenient purification of the fusion protein. 
Another peptide tag useful for purification, the ^HA" tag, corresponds to an epitope 

derived from the influenza hemagglutinin protein. (Wilson ct al.. Cell 37:767 
(1984).) 

Thus, any of these above fusions can be engineered using the polynucleotides 
or the polypeptides of the present invention. 

Vectors. Hn^^ ^^^^^ Protein P^.trfln,^ 

The present invention also relates to vectors containing the polynucleotide of 
the present invenUon. host cells, and the producUon of polypeptides by recombinant 
techniques. The vector may be, for example, a phage, plasmid, viral, or retroviral 
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vector. Retroviral vectors may be replication compeient or replication defecuve. in 
the latter case, viral propagation generally will occur only in complementing host 
cells. 

The polynucleoudes may be joined to a vector contaimng a scleaable marker 
for propagation in a host. Generally, a plasmid vector is introduced in a ptccipitate. 
such as a calcium phosphate precipitate, or in a complex with a charged lipid. If the 
vector is a vims, it may be packaged in vitro using an appropriate packaging cell line 
and then transduced into host cells. 

The polynucleotide insen should be operatively linked to an appropriate 
promoter, such as the phage lambda PL promoter, the E coli lac, trp, pho A and tac . 
promoters, the SV40 early and late promoter and promoters of retroviral LTRs, to ' 
.naraeaJew..Othe^suitablc=p^ornotc^^willbekn6wn^^to ^ 
expression consu^ucis will further contain sites for transcription initiation, teiminaiion, 
and. in the transcribed region, a ribosome binding site for translation. The coding 
15 ponion of the transcripts expressed by the constnicts will preferably include a 

translation initiating codon at the beginning and a letinination codon (UAA, UGA or 
UAG) ^ropriaiely positioned at the end of the polypeptide to be translated. 

As !?.dic2!ed, the expression vectors will preferably include at least one 
selectable marker. Such maricers include dihydrofolate reductase, G418 or neomycin 
20 resistance for eukaryotic cell culture and leu-acycline, kanamycin or ampicilHn 
35 resistance genes for culiuring in E. coii and other bacteria. Representative examples 

of appropriate hosts include, but are not limited to, bacterial cells, such as E. coli, 
Strcptomyces and Salmonella typhimurium cells; fungal cells, such as yeast cells; 
insect cells such as DrosophUa S2 and Spodoptcra Sf9 cells; animal cells such as 
25 CHO, COS, 293, and Bowes melanoma cells; and plant cells. Appropriate culuire 
mediums and conditions for the above-described host ceUs aie known in the ait. 

Among vectors preferred for use in bacteria include pQE70. pOE60 and pQE- 
45 ^' avaUable from QIAGEN, Inc.; pBluescript vectors, Phagescript vectors, pNH8A. 

pNHl6a, PNH18A. pNH46A. available from Stratagene Cloning Systems, Inc.; and 
30 pttc99a. PKK223.3, pKK233-3, pDR540. pRrr5 available from Phannacia Biotech, 
Inc. Among preferred eukaryotic vectors are pWLNEO, pSV2CAT, pOG44, pXTl 
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and pSG avaUable from Stratagcnc; and pSVK3, pBPV, pMSG and pSVL available 
from Pharmacia. Other suitable vectors will be readily apparent to the skilled artisan. 

IntroducUon of the conslracl into the host cell can be effected by calcium 
phosphate transfeciion. DEAE-dextran mediated iransfeciion, cationic Upid-mcdiated 
iransfeciion, electroporation, transduction, infection, or other methods. Such methods 
arc described in many standard laboratory manuals, such as Davis et al.. Basic 
Methods In Molecular Biology (1986). It is specifically contemplated that die 
polypepUdes of the present invention may in fact be expressed by a host cell lacking a 
recombinant vector. 

A polypeptide of this invention can be recovered and purified from 
recombinant cell cnlmrcs by well-known methods including ammonium sulfate or 
ethanol precipitation, acid exuraction, anion oFcaiion cxch^ge chroinaiography, 
phosphoccllulose chromatography, hydrophobic interacUon chromatography, affinity 
chromatography, hydroxylapatite chromatography and lectin chromatography: Most 
preferably, high performance liquid chromatography {"HPLC-) is employed for 
purification. 

Polypeptides of the present invention, and preferably the secreted fona can 
also be recovered from: products purified from natural sources, including bodily 
fluids, tissues and cells, whether directly isolated or cultured; products of chemical 
synthetic procedures; and products produced by recombinant techniques from a 
prokaryotic or eukaryotic host, including, for example; bacterial, yeast, higher plant, 
insect, and mammalian cells. Depending upon the host employed in a recombinant 
production procedure, the polypepudes of the present invention may be glycosylated 
or may be non-glycosylated. In addUion, polypcpUdes of the invention may also 
mcludc an initial modified methionine residue, in some cases as a result of hast- 
mediated processes. Thus, it is well known in the an that the N-terminal methionine 
encoded by the translation initiation codon generally is removed with high efficiency . 
from any protein after translation in.all eukaiyotic cells. While the N-terminal 
methionine on most proteins also is efficiently removed in most prokaryotcs. for some 
proteins, this prokaryotic removal process is inefficient, depending on the nature of 
the amino acid to wrhich the N-tcrminal methionine is covalently linked. 
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In addiiion lo encompassing host cells containing the vector constructs 
discussed herein, the invention also encompasses primary, secondary, and 
immortalized host cells of vertebrate origin, particularly mammalian origin, that have 
been engineered to delete or replace endogenous genetic material (e.g., coding 
sequence), and/or to include genetic material (e.g., heterologous polynucleotide 
sequences) that is operably associated with the polynucleotides of the invention, and 
which activates, alters, and/or amplifies endogenous polynucleotides. For example, 
techniques known in the art may be used to operably associate heterologous control 
regions (e.g., promoter ^d/or enhancer) and endogenous polynucleotide sequences 
via hoinologcus recombinacion (see, e.g., U.S. Patent No. 5,641,670, issued June^4, 
1997; International Publication No. WO 96/29411, published September 26. 1996; 
Intcniational Publication NorWO 94/12650rpubhslw^d A 4, l994rKoller^t al„ 
Proc. Natl, Acad. Sci. USA 86:8932-8935 (1989); and Zijlstra et al.. Nanirc 342:435- 
438 (1989). the disclosures of each of which are incorporated by refeicnce in their 
entireties). 



Uses gf P oSvTn;rWiap«^ 

Each of the polynucleotides identified herein can be used in numerous ways as 
reagents. The following description should be considered exemplary and utilizes 
known techniques. 

The polynucleotides of the present invention are useful for chromosome 
identification. There exists an ongoing need to identify new chromosome markers, 
since few chromosome marking reagents, based on acnial sequence data (repeat 
polymorphisms), are presently available. Each polynucleotide of the present 
invention can be used as a chromosome marker. 

Briefly, sequences can be mapped lo chromosomes by preparing PGR primers 
(preferably 15-25 bp) from the sequences shown in SEQ ID NO:X. Primers can be 
selected using computer analysis so that primers do not span more than one predicted 
exon in ihe genomic DNA. These primers arc then used for PGR screening of 
somatic cell hybrids containing individual human chromosomes. Only those hybrids 
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containing the human gene corresponding to the SEQ ID NOrX wili yield an 
amplified fragment 

*0 Similarly, somatic hybrids provide a rapid method of PGR mapping die 

polynucleotides to particular chromosomes. Three or more clones can be assigned per 
5 day using a single thermal cycler. Moreover, sublocalization of the polynucleotides 
can be achieved with panels of specific chromosome fragments. Other gene mapping 
strategies that can be used include in situ hybridization, prescieeoing with labeled 
flow-sorted chromosomes, and preselection by hybridization to construct 
chromosome specific-cDNA libraries. 

20 ^" '^f^^se chromosomal location of the polynucleotides can also be achieved . 

using fluorescence in siiu hybridization (FISH) of a melaphasc chromosomal spiaid 
_-_ -Thisla:hhique polynucleotides as short as 500 or 600 bases; however, 
polynucleoddes 2,000-4,000 bp are piefened. For a review of diis technique, see 
Vermaet al., "Human Chromosomes: a Manual of Basic Techniques," Peigamon 
1 5 Press. New York ( ! 988). 

For chromosome mapping, the polynucleotides can be used individually (to 
mark a single chromosome or a single site on that chromosome) or in panels (for 
niaikirg nu!i:ple sites and/or multiple chromosomes). Preferred polynucleoddes 
correspond to the noncoding regions of U»e cDNAs because the coding sequences arc 
20 more likely conserved within gene families, thus increasing the chance of cross 
35 hybridization during chromosomal mapping. 

Once a polynucleotide has been mapped to a precise chromosomal location, 
the physical position of the polynucleotide can be used in linkage analysis. Linkage 
analysis establishes coinheritance between a chromosomal location and piesentation 
25 of a panicular disease. (Disease mapping data are found, for example, in V. 

McKusick, Mendelian Inheritance in Man (available on line through Johns Hopkins 
University Welch Medical Library) .) Assuming 1 megabase mapping resolution and 
45 8^"^ per 20 kb, a cDN A precisely localized to a chromosomal region associated 

with the disease could be one of 50-500 potential causative genes. 

Thus, once coinheritance is establislied. differences in the polynucleotide and 
the corresponding gene between affected and unaffected individuals can be examined. 
First, visible structural alterations in the chromosomes, such as deletions or 
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translocations, are examined in chromosome spreads or by PGR. If no stnictural 
alterations exist, the presence of point muiaiions are ascertained. Mutations observed 
10 in some or all affected individuals, but not in normal individuals, indicates that the 

mutation may cause the disease. However, complete sequencing of the polypeptide 
5 and the corresponding gene from several normal individuals is required to distinguish 
the mutation from a polymorphism. If a new polymoiphism is identified, this 
polymorphic polypeptide can be used for further linkage analysis. 

Furthermore, increased or decreased expression of the gene in affected 
individuals as compared to tinaffected individuals can be assessed using 
^ JO poiynucicotides of the present invention. Any of these alterations (altered expressions- 

chromosomal rearrangement, or mutation) can be used as a diagnostic or prognostic.. 
~" tnarkefT ^ ^ ^- 

In addition to the foregoing, a polynucleotide can he used to control gene 
expression through triple helix formation or antisense DNA or RNA. Both methods 
15 rely on binding of the polynucleotide to DNA or RNA. For tfiese techniques, 

preferred polynucleotides are usually 20 to 40 bases in length and complemeniaiy to 
either the region of the gene involved in transcription (triple helix - see Lee ei al., 
Nvcl. Acids Res. 6:3073 (1979); Cooney et al.. Science 241:456 (1988); and Dcrvan 
el aL, Science 25 1 : 1 360 ( 1991) ) or to the mRNA itself (antisense - Okano, J. 
20 Ncurochem. 56:560 (1991); Oligodcoxy-nuclcotides as Antisense Inhibitore of Gene 
35 Expression, CRC Press, Boca Raton, FL (1988).) Triple helix formation optimally 

results in a shut-off of RNA transcription from DNA, while antisense RNA 
hybridization blocks translation of an mRNA molecule into polypeptide. Both 
techniques arc effective in model systems, and the information disclosed herein can 
he used to design antisense or niple helix polynucleotides in an effort to treat disease. 

Polynucleotides of the present invention arc also useful in gene therapy. One 
goal of gene therapy is to insert a normal gene into an organism having a defective 
45 ^ ^^^^^ correct the genetic defect. The polynucleotides disclosed in the 

present invenUon offer a means oiF targeting such geneUc defects in a highly accurate 
30 manner. Another goal is to insert a new gene that was not present in the host genome, 
thereby producing a new trail in the host cell, 

SO 
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The polynucleoiides are also useful for identifying individuals from minute 
biological samples. The United States military, for example, is considering the use of 
10 restriction fragmem length polymorphism (RFLP) for identification of its personnel. 

In this technique, an individual's genomic DNA is digested with one or more 
5 restriction enzymes, and probed on a Southern blot to yield unique bands for 

identifying personnel. This method does not suffer from the current limitations of 
"I>og Tags" which can be lost, switched, or stolen, making positive identification 
difficult. The polynucleotides of the present invention can be used as additional DNA 
markers for RFLP. 

* 

20 *^ poiynucieotides of the present invention can also be used as an ailemative 

to RFLP. by determining the actual base-by-base DNA sequence of selected purtions 
annndividual's genome. ThesSTequences can be used to prepare PGR primers for 
amplifying and isolating such selected DNA, which can then be sequenced. Using 
this technique, individuals can be identified because each individual will have a 
15 unique set of DNA sequences. Once an unique ID database is established for an 

individual, positive identification of that individual, living or dead, can be made from 
extremely small tissue samples. 

Forensic biology also benefits from using DNA-based identification 
techniques as disclosed herein. DNA sequences taken from vciy small biological 
20 samples such as tissues, e.g., hair or skin, or body fluids, e.g., blood, saliva, semen, 
35 can be amplified using PGR. In one prior art technique, gene sequences 

amplified from polymorphic loci, such as DQa class II HLA gene, are used in forensic 
biology to identify individuals. (Eriich, R, PGR Technology, Freeman and Co. 
(1992).) Once these specific polymorphic loci arc ampUficd, they arc digested with 
25 one or more restriction enzymes, yielding an identifying set of bands on a Southern 
blot probed with DNA corresponding to the DQa class II HLA gene. Similariy, 
polynucleotides of the present invention can be used as polymorphic markere for 
^ forensic purposes. 

There is also a need for reagents capable of identifying the source of a 
30 particular tissue. Such need arises, for example, in forensics when presented wiUi 
tissue of unknown origin. Appropriate reagents can comprise, for example, DNA 
probes or primers specific to particular tissue prepared from the sequences of the 
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prcscQl invention. PiineU of such reagenis can identify tissue by species and/or by 
organ type. In a similar fashion, these reagents can be used to screen tissue cultures 
for contamination. 

In the very least, the polynucleotides of the present invention can be used as 
molecular weight markers on Southern gels, as diagnostic probes for the presence of a 
specific mRNA in a particular cell type, as a probe to "subtract-out" known sequences 
in the process of discovering novel polynucleotides, for selecting and making 
oligomers for attachment to a "gene chip" or oUier support, to raise anii-DNA 
antibodies using DNA inutiunization techniques, and as an antigen to elicit an 
irrunune response. 

Usesof tlie Polvpeptrd<>>s - - 

Each of the polypeptides identified herein can be used in numerous ways. The 
following description should be considered exemplary and utilizes known techniques. 

A polypeptide of the present invention can be used to assay protein levels In a 
biological sample using antibody-based techniques. For example, protein expression 
in tissues can be studied with classical immunohistological methods. (Jalkanen, M., 
et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, M., et al., J. Cell . Biol. 105:3087- 
3096 CI987).) Other antibody-based methods useful for detecting protein gene 
expression include immunoassays, such as the enzyme linked immunosorbent assay 
(ELISA) and the radioimmunoassay (RIA). Suitable antibody assay labels are known 
in the art and include enzyme labels, such as, glucose oxidase, and radioisotopes, such 
as iodine (I251, 1211), carbon (14C), sulfur (35S), tritium (3H), indium (1 12In), and 
technetium (99mTc), and fluorescent labels, such as fluorescein and rhodaminc, and 
biotin. 

In addition to assaying secreted protein levels, in a biological sample, proteins 
can also be detected in vivo by imaging. Antibody labels or markers for in vivo 
imaging of protein include those detectable by X-radiography, NMR or ESR. For X- 
radiography, suitable labels include radioisotopes such as barium or cesium, which 
emit deiecubie radiation but are not overtly harmful to die subject. Suitable markers 
for NMR and ESR include those with a detectable characteristic spin, such as 
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deuterium, which may be incorporated into the antibody by labeling of nutrients for 
the relevant hybridoma. 

^0 ^ protein-specific antibody or antibody fragment which has been labeled with 

an appropriate deicoable imaging moiety, such as a radioisotope (for example, 1311, 
5 1 12In, 99mTc), a radio-opaque substance, or a materia! detectable by nuclear 
magnetic resonance, is introduced (for example, parenterally, subcutancously, or 
intraperitoncally) into the mammal. It wiU be understood in the an that the size of the 
subject and the imaging system used will determine the quantity of imaging moiety 
needed to produce diagnostic images. In the case of a nidioisotopc moiety, for a 
humzr. subject, the ^aanmy of radioactivity injected will normally range from about 5 ' 
to 20 millicurics of 99mTc. The labeled antibody or antibody fragment wUi then 
= prefereniially accumulate at the location ot ccDs whicI contain the specific protein. 
In vivo tumor imaging is described in S.W. Burchiel ct al., "Immunopharmacokinetics 
of Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
15 The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Publishing Inc. (1982).) 
^ Thus, the invention provides a diagnostic method of a disorder, which 

involves (a) assaying the expression of a polypeptide of the present invention in cells 
or body fluid of an individual; (b) comparing the level of gene expression with a 
20 standard gene expression level, whereby an increase or decrease in the assayed 
35 polypeptide gene expression level compared to the standard expression level is 

indicative of a disorder. 

Moreover, polypeptides of the present invention can be used to treat disease. 
For example, patients can be administered a polypeptide of the present invention in an 
25 effort to replace absent or decreased levels of the polypeptide (e.g., insulin), to 

supplement absent or decreased levels of a different polypeptide (e.g., hemoglobin S 
for hemoglobin B). to inhibit the activity of a polypeptide (e.g.. an oncogene), to 
45 activate the activity of a polypeptide (e.g.. by binding to a receptor), to reduce the 

activity of a membrane bound receptor by competing with it for free ligand (e.g., 
30 soluble TNF receptors used in reducing inflammauon), or to bring about a desired 
response (e.g., blood vessel growth). 
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Similarly, antibodies directed to a polypeptide of the present inveniion can 
also be used to treat disease. For example, administration of an antibody directed to a 
polypeptide of the present invention can bind and reduce overproduction of the 
polypeptide. Similarly, administration of an antibody can activate the polypeptide, 
such as by binding lo a polypeptide bound to a membrane (receptor). 

At the very least, the polypeptides of the present invention can be used as 
molecular weight markers on SDS-PAGE gels or on molecular sieve gel filtration 
columns using methods well known to those of skill in the art Polypeptides can also 
be used to raise aniibodieSi^hich in turn are used to measure protein expression from 
a recombinant cell, as a way of assessing transformation of the host cell. Moreover, * 
the polypeptides of the present invention can be used to test the following biological 
activities.^ 

Biological AcrivHif« 

The pol3muclcotidcs and polypeptides of the present invention can be used in 
assays to test for one or more biological activities. If these polynucleotides and 
polypeptides do exhibit activity in a particular assay, it is likely that these molecules 
may be involved in the diseases associated with the biological activity. Thus, the 
polynucleotides and polypeptides could be used to treat the associated disease. 

Immune Artivity 

A polypeptide or polynucleotide of the present invention may be useful in 
treating deficiencies or disorders of the immune system, by activating or inhibiting the 
proliferation, differentiation, or mobilization Cchemotaxis) of immune cells. Immune 
cells develop through a process called hematopoiesis, producing myeloid (platelets, 
red blood cells, neutrophils, and macrophages) and lymphoid (B and T lymphocytes) 
cells from pluripoient stem cells. The etiology of these immune deficiencies or 
disorders may be genetic, sonialic, such as cancer or some autoimmune disorders, 
acquired (e.g., by chemotherapy or toxins), or infectious. Moreover, a polynucleotide 
or polypeptide of the present invention can be used as a marker or detector of a 
particular immune system disease or disorder. 
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A polynucleotide or polypcpiide of the present invention may be useful in 
treating or detecting deficiencies or disorders of hematopoietic cells. A 
polypeptide or polynucleotide of the present invention could be used to increase 
differentiation and proliferation of hematopoietic cells, including the pluripotent stem 
cells, in an effort to treat those disorders associated with a decrease in certain (or 
many) types hematopoietic cells. Examples of immunologic deficiency syndromes 
include, but are not limited to: blood protein disorders (e.g. agammaglobulinemia, 
dysgaraiuaglobulinemia), ataxia telangiectasia, common variable immunodeficiency. 
Digeorge Syndrome. HTV^infection, HTI-V-BLV infection, leukocyte adhesion 
dEficiciicy syndrome, lymphopenia, phagocyte bactericidal dysfunction, severe 
combined immunodeficiency (SCIDs), Wiskott-Aldrich Disorder, anemia. 
thionibocyiopeiiiCor hemoglobinuria. 

Moreover, a polypeptide or polynucleotide of the present invention could also 
be used to modulate hemostatic (the stopping of bleeding) or thrombolytic activity 
(clot formation). For example, by increasing hemostatic or thrombolytic activity, a 
polynucleotide or polypeptide of the present invention could be used to treat blood 
coagulation disorders (e.g., afibrinogenemia, factor deficiencies), blood platelet 
disorders (e.g. thrombocytopenia), or wounds resulting from trauma, surgery, or other 
causes. Alternatively, a polynucleotide or polypeptide of the present invention that 
can decrease hemostatic or thrombolytic activity could be used to inhibit or dissolve 
clotting. These molecules could be important in the treatment of heart attacks 
(infarction), strokes, or scarring. 

A polynucleotide or polypeptide of the present invention may al.so be useful in 
treating or detecting autoimmune disorders. Many autoimmune disorders result from 
inappropriate recognition of self as foreign material by immune ceils. This 
inappropriate recognition results in an immune response leading to the destruction of 
the host tissue. Therefore, the administration of a polypeptide or polynucleotide of the 
present invention that inhibits an immune response, particularly the proliferation, 
differentiation, or chcmotaxis of T-cells. may be an effective therapy in preventing 
autoinunune disorders. 

Examples of autoimmune disorders that can be treated or detected by the 
present invention include; but are not limited to: Addison's Disease, hemolytic 
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anemia, iuitiphospholipid syndrome, rheumatoid arthritis, dermatitis, allergic 
enccphaJomyeliUs, glomerulonephritis. Goodpasture's Syndrome, Graves' Disease, 
Multiple Sclerosis, Myasthenia Gravis, Neuritis. Ophthahnia. Bullous Pemphigoid, 
Pemphigus, Polyendocrinopathics, Puipura, Rcitcr's Disease, Sliff-Man Syndrome, 
5 Autoimmune Thyroiditis, Systemic Lupus Erythematosus. Autoimmune Puiraonaiy 
Inflammation, GuU lain-Barre Syndrome, insulin dependent diabetes mellitis. and 
autoinrunune inflammatory eye disease. 

Similarly, allergic reactions and conditions, such as asthma (particularly 
allergic asthma) or other respiratory problems, may also be treated by a polypeptide 
in or pGlynaclcotidc of the present invention. Moreover, these molecules can be used to 
treat anaphylaxis, hypersensitivity to an antigenic molecule, or blood group 
incompatibility.^ ^ ^ =^ =^ -= ^ - _ - 

A polynucleotide or polypeptide of the present invention may also be used to 
ireat and/or prevent organ rejection or graft-versus-host disease (GVHD), Oigan 
rejection occurs by host immune cell destnjction of the uansplantcd tissue through an 
inmiune response. Similarly, an immune response is also involved in GVHD, but, in 
this case, the foreign transplanted immune cells destroy the host tissues. The 
edminisiraUon of a polypeptide or polynucleotide of the present invention that inhibits 
an immune response, particularly the proliferation, differentiation, or chemotaxis of 
T-cclls, may be an effecUve therapy in preventing organ rejection or GVHD. 

Similarly, a polypeptide or polynucleotide of the present invention may also 
be used to modulate inflammation. For example, the polypeptide or polynucleotide 
may inhibit the proliferation and differentiation of cells involved in an inflammatory 
response. These molecules can be used to treat inflammaioiy Conditions, both chronic 
and acute conditions, including inflammation associated with infection (e.g., septic 
shock, sepsis, or systemic inflammatory response syndrome (SIRS)), ischemia- 
rcperfusion injury, endotoxin lethality, arthritis, complemeni-mediated hyperacute 
45 rejection, nephritis, cytokine or chemokine induced lung injury, inflammatory bowel 

disease. Crohn'.H disease, or resulting from over production of cytokines (e.g., TNF or 
30 IL-1.) 
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A polypeptide or polynucleotide can be used to treat or detect . 
hypeiprolifemive disorders, including neoplasms. A polypeptide or polynucleotide 
of the present invention may inhibit the proliferation of the disorder through direct or 
indirect interactions. Aiiennati vcly, a polypeptide or polynucleotide of the present 
invention may proliferaie other cells which can inhibit the hyperproliferative disoider. 

For example, by increasing an immune response, panicularly increasmg 
antigenic qualities of the hyperproliferative disorder or by proliferating, 
differentiating, or mobilizing T-ccUs, hyperproliferative disorders can be treated. 
This immune response ma^ be increased by either enhancing an existing immune 
response, or by iniiiaiing a new imraune response. Alternatively, decreasing an 
immune response may also be a method of treating hyperproliferative disorder, aich 
as a chemothcrapeutic agent. ^ 

Examples of hypeiproliferative disorders that can be treated or detected by a 
polynucleotide or polypeptide of the present invention include, but are not limited to 
neoplasms located in the: abdomen, bone, breast, digestive .system, livci". pancreas, 
peritoneum, endocrine glands (adrenal, parathyroid, pituitary, testicles, ovary, thymus, 
thyroid), eye, head and neck, nervous (central and peripheral), lymphatic system, 
pelvic, slcm, soft tissue, spleen, thoracic, and urogenital. 

Similarly, other hypeiproliferative disorders can also be treated or detected by 
a polynucleotide or pol>'peptide of the present invention. Examples of such 
hyperproliferative disorders include, but are not limited to: 

hypergammaglobulinemia, lymphoprolifemtive disorders, paraproteinemias, purpura, 
sarcoidosis, Sczary Syndrome, Waldcnstron's Macroglobulinemia, Gauchcr's 
Disease, histiocytosis, and any other hypeiproliferative disease, besides neoplasia, 
located in an organ system listed above. 

Infectiou s Diseq< ^e 

A polypeptide or polynucleotide of the present invention can be used to treat 
or delect infectious agents. For example, by increasing the immune response, 
particularly increasing the proliferation and differentiation of B and/or T cells, 
infectious diseases may be treated. The immune response may be increased by cither 
enhancing an existing immune response, or by initiating a new immune response. 
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Alternatively, the polypeptide or polynucleotide of the present invention may also 
directly inhibit the infectious agent, without necessarily eliciting an immune response. 

Viruses are one example of an infectious agent that can cause disease or 
symptoms that can be treated or detected by a polynucleotide or polypeptide of the 
present invention. Examples of viruses, include, but are not limited to the following 
DNA and RN A viral families: Arbovirus, Adenoviridae, Aienaviridae, Artcrivirus, 
Bimaviridae, Bunyaviridae, Caliciviiidae, Circoviridae. Coronaviridae. Raviviridac, 
Hepadnaviridac (Hepatitis), Hcrpcsviridac (such as, Cytomegalovirus, Herpes 
Simplex. Heipes Zoster), Mononegavinis (e.g., Paramyxoviridae. Morbillivinis. 
Rhabdoviridae). Orthomyxnviridac (e g., lufiuenza), Papovaviridae. Parvoviridae, . 
Picomaviridae, Poxviridae (such as Smallpox or Vaccinia). Reoviridac (e.g.. 
Rotavirus), Rctroviridae (HTLV^IrHTLV=nrLemivi^^^ 
Rubivirus). Viruses falling within these families can cause a variety of diseases or 
symptoms, including, but not limited to: arthritis, bronchiollius. encephalitis, eye 
infections (e.g., conjunctivitis, keratitis), chronic fatigue syndrome, hepatitis (A, B, C, 
E. Chronic Active, Delta), meningitis, opportunistic infections (c.g., AIDS), 
pneumonia, Burkitt's Lymphoma, chickenpox . hemorrhagic fever. Measles, Mumps, 
Piirainntxnza, Rabies, the common cold. Polio, leukemia. Rubella, sexually 
transmitted diseases, skin diseases (e.g., Kaposi's, warts), and viremia. A polypeptide 
or polynucleotide of the present invention can be used to treat or detect any of these 
symptoms or diseases. 

Similarly, bacterial or ftmgal agents that can cause disease or symptoms and 
that can be u-eated or detected by a polynucleotide or polypeptide of the present 
invention include, but not limited to, the following Gram-Negative and Gram-positive 
bacterial families and fungi: Actinomycetales (e.g., Corynebacterium. 
Mycobacterium. Norcardia), Aspergillosis, Bacillaceac (e.g., Anthrax, Clostridium), 
Bacteroidaceae. Blastomycosis, BordetcUa, Borreiia, Bnicellosis.. Candidiasis, 
Campylobacter, Coccidioidomycosis, Cryptococcosis. Dermatocycoses, 
Enterobactcriaccae (IQebsiella. Salmonella, Serratia. Yersinia). Ecysipelothrix, 
Helicobacter, Legionellosis, Leptospirosis, Listeria, Mycoplasmaiales, Neisscriaccac 
(e.g.. Acinetobacter. Gonorrhea, MenigococcaJ), Pasteurellacea Infections (e.g., 
Actinobacillus. Heamophilus. Pasteurella). Pseudomonas. Rickettsiaceae, 
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ailamydiaceae, Syphilis, and Staphylococcal. These bacteriaJ or fiingal families can 
cause the following diseases or symptoms, including, but not limited to: bacteremia, 
10 endocarditis, eye infections (conjunctivitis, tuberculosis, uveitis), gingivius. 

opportunistic infections (e.g., AIDS related infections), paronychia, prosthesis-related 
5 infections, Reiier* s Disease, respiratory tract infections, such as Whooping Cough or 
Empyema, sepsis, Lyme Disease, Cat-Scratch Disease, Dysentery, Paratyphoid Fever, 
food poisoning. Typhoid, pneumonia, Gonorrhea, meningitis. Chlamydia, Syphilis. 
Diphtheria, Leprosy, Paniiuberculosis. Tuberculosis. Lupus. Botulism, gangrene, 
tetanus, impetigo. Rheumatic Fever. Scarlet Fever, sexually transmitted diseases, skin 
20 '® diseases (e.g.. cellulitis, dermatocycoses), toxemia, urinary tract infections, wound • 

infections. A polypeptide or polynucleotide of the present invention can be used^to 
trcail)r detect any of these symptoms or di.seases. 

Moreover, parasitic agents causing di.<;ease or symptoms that can be treated or 
detected by a polynucleotide or polypeptide of the present invention include, but not 
15 limited to. the follov/ing families: Amebiasis, Babesiosis, Coccidiosis, 
Cryptosporidiosis, Dientamoebiasis, Dourine, Ectoparasitic, Giardiasis, 
Helminthiasis, Leishmaniasis. Theileriasis. Toxoplasmosis, Trypanosomiasis, and 
Tnchomonas. These parasites can cause a variety of diseases or symptoms, including, 
but not limited to: Scabies. Trombiculiasis. eye infections, intestinal disease (e.g., 
20 dysentery, giardiasis), liver disease, lung disease, opportunistic infections (e.g., AIDS 
35 related). Malaria, pregnancy complications, and toxoplasmosis. A polypeptide or 

polynucleotide of the present invention can be used to treat or detect any of these 
sjmiptoms or diseases. 

Preferably, treatment using a polypeptide or polynucleotide of the preisent 
25 invention could cither be by administering an effective amount of a polypeptide to the 
patient, or by removing cells from the patient, supplying the cells with a 
polynucleotide of the present invention, and reluming the engineered cells to the 
45 patient (ex vivo therapy). Moreover, the polypeptide or polynucieotide of the present 

invention can be used as an antigen in a vaccine to raise an immune response against 
30 infectious disease. 

Regcneratiftn 
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A polynucleotide or polypeptide of the present invention can be used to 
differentiate, proliferate, and attract cells, leading to the regeneration of tissues. (See, 
Science 276:59-87 ( 1997).) The regeneration of tissues could be used to repair, 
replace, or protect tissue damaged by congenital defects, trauma (wounds, bums, 
incisions, or ulcers), age, disease (e.g. osteoporosis, osteocarthritis. periodontal 
disease, liver failure), surgery, including cosmetic plastic suigety, fibrosis, 
reperfiision injury, or systemic cytokine damage. 

Tissues dial could be regenerated iising the present invention include organs 
(c.g., pancrea<s liver, intestjne. kidney, skin, endothelium), mascle (smooth, skeletal 
or cardiac), vasculature (including vascular and lymphatics), nervous, hematopoictic,.- 
and skeletal (bone, cartilage, tendon, and ligameni) lissue. Preferably, regeneration 
occurs without or decreased scarring. Regeneration also may include angiogenesis. 

Moreover, a polynucleotide or polypeptide of the present invention may 
increase regeneration of tissues difficult to heal. For example, increased 
tendon/ligament regeneration would quicken recovery time after damage. A 
polynucleotide or polypeptide of the present invention could also be used 
prpphylactically in an effort to avoid damage. Specific diseases that couJd be treated 
include of tendinitis, caipal tunnel syndrome, and other tendon or ligament defects. A 
further example of tissue regeneration of non-healing wounds includes pressure 
ulcers, ulcers associated with vascular insufficiency, surgical, and traumatic wounds. 

Similarly, nerve and brain tissue could also be regenerated by using a 
polynucleotide or polypeptide of the present invention to proliferate and differentiate 
nerve cells. Diseases that could be treated using this method include central and 
peripheral nervous system diseases, neuropathies, or mechanical and traumatic 
disorders (e.g., spinal cord disorders, head u^uma, cerebrov&<u:ular disease, and 
stoke). Specifically, diseases associated with peripheral nerve injuries, peripheral 
neuropathy (e.g.. resulting from chemotherapy or other medical therapies), localized 
neuropathies, and cenU:al nervou,<; .system disea.^s (e.g.. Alzheimer's disease. 
Parkinson's disease. Huntington's disease, amyotrophic lateral sclerosis, and Shy- 
Drager syndrome), could all be treated using the polynucleotide or polypeptide of the 
present invention. 



vmoimm pcr/usiwnuo 

ChemotaxLs 

A polynucleotide or polypq}tide of the present invention may have 
iO chcmotaxis activity. A chemotaxic molecule attracts or mobilizes cells (e.g., 

monocytes, fibroblasts, neutrophils. T<ells. mast cells, cosinophUs, epithelial and/or 
5 endothelial ccUs) to a particular site in the body, such as inflammation, infection, or 
site of hypcrprolifcration. The mobilized cells can then fight off and/or heal the 
particular trauma or abnoraialicy. 

A polynucleotide or polypepUde of the present invention may increase 
chemotaxic activity of particular ceUs. These chemotacUc molecules can then be used 
10 to treat inn.aniniaticr.. infeciion, hyperproliferati vc disorders, or any immune system 
disorder by increasing the number of cells targeted to a particular location in the body.' 
For example, chemotaxic molecules can be u«d fo trcat^wounds and other trauma to 
tissues by attracting immune cells to the injured location. Chemotaciic molecules of 
the present invention can also attract fibroblasts, which can be used to treat wounds. 

It is also contemplated that a polynucleotide or polypeptide of the present 
invention may inhibit chemotactic activity. These molecules could also be used to 
treat disorders. Thus, a polynucleotide or polypepude of the present invention could 
be used as an inhibitor of chemoiaxis. 

20 Binding ArHy^fy 

35 ^ polypeptide of the present invention may be used to screen for molecules 

that bind to the polypeptide or for molecules to which the polypeptide binds. The 
binding of the polypeptide and the molecule may activate (agonist), increase, inhibit 
(antagonist), or decrease activity of the polypepUde or the molecule bound. Examples 
of such molecules include antibodies, oligonucleotides, proteins (e.g., recepiore),or 
small molecules. 

Preferably, the molecule is closely related to the natural ligand of the 
polypeptide. e.g.. a fragment of the ligand. or a natural substrate, a ligand, a stractural 
or functional mimetic. (Sec. Coligan et al.. Current Protocols in Immunology 
30 l(2):Chapter 5 (1991).) Similarly, the molecule can be closely related to the namral 
receptor to which the polypeptide binds, or at least, a fragment of the receptor capable 
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Of being bound by the polypeptide (e.g.. active site). In either case, the molecule can 
be rationally designed using known techniques. 
iO Preferably, the screening for these molecules involves producing appropriate 

cells which express the polypeptide, either as a secreted protein or on the cell 
5 membrane. ?referred cells include cells from mammals, yeast, Drosophila, or E. colL 
Cells expressing the polypeptide (or cell membrane containing the expressed 
polypeptide) are then preferably contacted with a test compound potentially 
containing the molecule to observe binding, stimulation, or inhibition of activity of 
either the polypeptide or the molecule. 

The assay may simply test binuiiig of a candidate compound to the 
polypeptide, wherein binding is detected by a label, or in an assay involving 
competition with a labeled compeutor. FurtherTtlS sSsay may test wh^r the 
candidate compound results in a signal gcnciated by binding to the polypeptide. 
25 Alternatively, the assay can be cairied out using cell-free pieparaiions. 

polypeptide/molccule affixed to a solid support, chemical libraries, or natural product 
mixtures. The assay may also simply comprise the steps of mixing a candidate 
compound with a solution containing a polypeptide, nacasuring polypeptide/molecule 
activity or binding, and comparing the polypeptide/molecule activity or binding to a 
standard. 

Preferably, an ELISA assay can measure polypeptide level or activity in a 
35 sample (e.g., biological sample) using a monoclonal or polyclonal antibody. The 

antibody can measure poIypepUde level or activity by either binding, directly or 
indirectly, to the polypeptide or by competing with the polypeptide for a substrate. 

All of these above assays can be used as diagnostic or prognostic maricere. 
The molecules discovered using these assays can be used to treat disease or to bring 
about a parUcular result in a paUent (e.g^ blood vessel growth) by activating or 
inhibiting the polypeptide/molecule. Moreover, the assays can discover agents which 
may inhibit or enhance the production of the polypeptide from suitably manipulated 
cells or tissues. 

Therefore, the invention includes a method of identifying compounds which 
bind to a polypeptide of the invention comprising the steps of: (a) incubating a 
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candidate binding compound with a polypepudc of die invention; and (b) determining 
if binding has occurred. Moreover, the invention includes a method of identifying 
agonisis/antagonisis comprising the steps of: (a) incubaUng a candidate compound 
with a polypeptide of the invention, (b) assaying a biological activity , and (b) 
5 determining if a biological activity of the polypeptide has been altered. 

Other ActlvitlM^ 

A polypeptide or polynucleotide of the present invention may also incicasc or 
decrease the differentiation or proliferation of cmbiyonic stem cells, besides, as 
discussed above, hematopoietic lineage. 

A polypeptide or polynucleotide of die present invention may also be used to 
^ jnpdulate mammalian characteristics, such" as body height, weight, hair color, eye 
color, skin, percentage of adipose tissue, pigmentation, size, and shape (e.g.. cosmetic 
surgery). Siniilarly, a polypeptide or polynucleotide of the present invention may be 
used lo modulate mamraaUan metabolism affecting catabolism, anabolism, 
processing, utilization, and storage of energy. 

A polypeptide or polynucleotide of the present invention may be used to 
change a mammal's menud state or physical state by influencing bioihyihms. 
caricadic rhythms, depression (including depressive disorders), tendency for violence, 
tolerance for pain, reproductive capabilities (preferably by Activin or Inhibin-likc 
activity), hormonal or endocrine levels, appetite, libido, memory, stress, or other 
cognitive qualities. 

A polypeptide or polynucleotide of the present invention may also be used as a 
food additive or preservative, such as to increase or decrease storage capabilities, fat 
content. lipid, protein, carbohydrate, vitamins, minerals, cofactore or other nuuitional 
components. 

Other Pri>fi>|rn>*l Ft|^ |iQflimen^<; 

Other pwrefcrred embodiments of the claimed invention include an isolated 
nucleic acid molecule comprising a nucleotide sequence which is at least 95% 
identical to a sequence of at least about 50 contiguous nucleotides in the nucleotide 
sequence of SEQ ID NO:X wherein X is any integer as defmed in Table 1. 
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Also preferred is a nucleic acid molecule wherein said sequence of contiguous 
nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of 
Uie Qone Sequence and ending with the nucleotide at about tiie position of the 3* 
Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1. 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 
nucleotides is included in tiie nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with tiie nucleotide at about tiic position of the 5' Nucleotide of 
tiie Start Codon and ending mih the nucleotide at about the position of the 3* 
Nucleotide of iuc Clone Sequence as defined for SEQ ID NOJC in Table 1, 

Similarly preferred is a nucleic acid molecule wherein said sequence of _ 
contiguous nucleotides is incUided in die nucleotide sequence of SEQ ID NO:X in die 
range of positions beginning with the nucleotide at about the position of Oie 5' 
Nucleotide of the First Amino Acid of the Signal Peptide and ending with die 
nucleotide at about tiie position of tiie 3' Nucleotide of tiie Clone Sequence as defined 
for SEQ ID NO:X in Table 1 . 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
seq!!ence which is at least 95% identical to a sequence of at least about 150 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 

Further preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least about 500 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X, 

A further preferred embodiment is a nucleic acid molecule comprising a 
nucleotide sequence which is at least 95% identical to tiie nucleotide sequence of SEQ 
ID NO:X beginning with tiie nucleotide at about the position of tiie 5' Nucleotide of 
tiie First Amino Acid of die Signal Peptide and ending with tiie nucleotide at about 
tiie position of tiie 3' Nucleotide of tiie Clone Sequence as defined for SEQ ID NO:X 
in Table 1. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to tiie complete 
nucleotide sequence of SEQ ID NO:X. 
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Also preferred is an isolated nucleic acid molecule which hybridizes under 
stringeni hybridization conditions to a nucleic acid molecule, wherein said nucleic 
acid molecule which hybridizes does not hybridize under stringent hybridization 
conditions to a nucleic acid molecule having a nucleotide sequence consisting of only 
A residues or of only T residues. 

Also preferred is a composition of matter comprising a DNA molecule which 
comprises a human cDNA clone identified by a cDNA Clone Identifier in Table 1, 
which DNA molecule is contained in the material deposited with the American Type 
Culture Collection and giv^ the ATCC Deposit Number shown in Table I for said 
cBNA Clone Identifier. 

Also preferred is an isolated nucleic acid molecule cornprising aiiucleotide^- 
sequencc which is at least 95% identical to a sequence of at least 50 contiguous 
nucleotides in the nucleotide sequence of a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1, which DNA molecule is contained in the deposit given the 
ATCC Deposit Number shown in Table 1. 

Also preferred is an isolated nucleic acid molecule, wherein said sequence of 
at least 50 contiguous nucleotides is included in the nucleotide sequence of the 
co::::pIctc open reading frame sequence encoded by said human cDN A clone. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to sequence of at least 150 contiguous 
nucleotides in the nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to sequence of at 
least 500 contiguous nucleotides in tiie nucleotide sequence encoded by said human 
cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to the complete 
nucleotide sequence encoded by said human cDN A clone. 

A fiinher preferred embodiment is a method for detecting in a biological 
sample a nucleic acid molecule comprising a nucleotide sequence which is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ED NO:X 
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wherein X is any integer as defined in Tabic 1; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
itt the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1 ; which method comprises a step of comparing a nucleotide sequence of at least one 
nucleic acid molecule in said sample with a sequence selected from said group and 
dctennining whether the sequence of said nucleic acid molecule in said sample is at 
least 95% identical to said selected sequence. 

Also preferred is the above method wherein said step of comparing sequences 
comprises delcnnining thctcxtent of nucleic acid hybridization between nucleic add 
molecules in said sample and a nucleic acid molecule comprising said sequence 
selected from said group. Similarly, also preferred is the above method xvhcreia said... 
step of comparing sequences is performed by comparing the nucleotide sequence 
determined from a nucleic acid molecule in said sample with said sequence selected 
from said group. The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

A further preferred embodiment is a method for identifying the species, tissue 
or cell type of a biological sample which method comprises a step of detecting nucleic 
acid molecules in said sample, if any, comprising a nucleotide sequence that is at least 
95% identical to a sequence of at least 50 contiguous nucleoudcs in a sequence 
selected from the group consisung of: a nucleotide sequence of SEQ ID NO:X 
wherein X is any integer as defined in Table 1; and a nucleotide sequence encoded by 
a human cDN A clone identified by a cDN A Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1. 

The method for identifying the species/tissue or cell type of a biological 
sample can comprise a step of detecting nucleic acid molecules comprising a 
nucleotide sequence in a panel of at least two nucleotide sequences, wherein at least 
one sequence in said panel is at least 95% identical to a sequence of at least 50 
contiguous nucleotides in a .sequence selected from said group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated widi abnormal structure or expression of a gene encoding a secreted 
protein idenUfied in Tabic I, which method comprises a step of detecting in a 
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biological sample obtained from said subject nucleic acid molecules, if ^y. 
comprising a oucleotidc sequence that is at least 95% identical to a sequence of at 
least 50 contiguous nucleotides in a sequence selected from the group consisting of: a 
nucleotide sequence of SEQ ID NO:X wherein X is any integer as defined in Table 1 ; 
and a nucleotide sequence encoded by a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1 and contained in the deposit with the ATCC Deposit 
Number shown for said cDNA clone in Table 1. 

The method for diagnosing a pathological condition can comprise a step of 
detecting nucleic acid molecules comprising a nucleotide sequence in a panel of at 
least iwo nucieGtidc sequences, wherein at least one sequence in said panel is at least. 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from said group. = ~ - = - 

Also prefciTBd is a composition of matter comprising isolated nucleic acid 
molecules wherein the nucleotide sequences of said nucleic acid molecules comprise 
a panel of at least two nucleotide sequences, wherein at least one sequence in said 
panel is at least 95% identical to a sequence of at least 50 contiguous nucleotides in a 
sequence selected from the group consisting of: a nucleotide sequence of SEQ ID 
NO:X wherein X is any integer as defined in Table 1 ; and a nucleotide sequence 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Tabic 1 
and contained m the deposit with the ATCC Deposit Number shown for said cDNA 
clone iu Table I . The nucleic acid molecules can comprise DN A molecules or RNA 
molecules. 

Also preferred is an isolated polypeptide con^^rising an amino acid sequence 
at least 90% identical to a sequence of at least about 10 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1. 

Also preferred is a polypeptide, wherein said sequence of contiguous amino 
acids is included in the amino acid sequence of SEQ ID NO:Y in the range of 
positions bcgiiuiing with the residue at about the posiuon of the First Amino Acid of 
the Secieted Portion and ending with the residue at about the Last Amino Acid of the 
Open Reading Frame as set fortfi for SEQ ID NOiY in Table 1. 
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Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
anuno acid sequence of SEQ ID NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at Jeast 95% identical to a sequence of at least about 100 contiguous amino 
acids in the amino acid sequence of SEQ ID NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 95% identical to tlie conipleie amino acid sequence of SEQ ID 
NO:Y. 

Further prefcrnid is an isolated polypeptide comprising an amino acid 
sequence at least 90% identical to a sequence of at least about ID conUguous amino 
acids in the complete amirio^id sequence of a secreted protein encoded by a human 
cDNA clone idenuficd by a cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is a polypeptide wherein said sequence of contiguous amino 
acids is included in die amino acid sequence of a secreted portion of the secreted 
protein encoded by a human cDNA clone identified by a cDN A Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of the secreted portion of the protein encoded by a human cDNA 
clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
with die ATCC Deposit Number shown for said cDNA clone in Tabic 1 . 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 100 contiguous amino acids in 
die amino acid sequence of the secreted portion of the protein encoded by a human 
cDNA clone idendfied by a cDNA Gone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Tabic 1 . 

Also preferred is an isolated polypeptide comprising an anuno acid sequence 
at least 95% identical to the amino acid sequence of the secreted portion of die protein 
encoded by a human cDNA clone idcnufied by a cDN A Clone IdenUfier in Table I 
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and comained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1. 

10 Further preferred is an isolated antibody which binds specifically to a 

polypeptide comprising an amino acid sequence that is at least 90% identical to a 
5 sequence of at least 10 contiguous amino acids in a sequence <;elccted from the group 
consisting of: an amino acid sequence of SEQ ID NO: Y wherein Y is any integer as 
defined in Table 1 ; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table I and contained 
in the deposit with the A1^ Deposit Number shown for said cDNA clone in Table 
• !0 I. 

Further preferred is a method for detecting in a biological sample a ^ 
polypeptide comprising ah amino acid sequence which is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from die group 
consisting of: an amino acid sequence of SEQ ID NO: Y wherein Y is any integer as 
15 defined in Tabic 1 ; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDN A Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1 ; which method comprises a step of comparing an amino acid sequence of at least 
one polypeptide molecule in said sample with a sequence selected from said group 
20 and determining whether the sequence of said polypeptide molecule in said sample is 
35 at least 90% identical to said sequence of at least 10 contiguous amino acids. 

Also preferred is the above mediod wherein said step of comparing an amino 
acid sequence of at least one polypeptide molecule to said sample with a sequence 
selected from said group comprises determining die extent of specific binding of 
25 polypeptides in said sample to an antibody which binds specifically to a polypeptide 
comprising an amino acid sequence that is at least 90% identical to a sequence of at 
least 10 contiguous amino acids in a sequence selected from the group consisting of: 
45 ^ amino acid sequence of SEQ ID NO: Y wherein Y is any integer as defined in 

Table 1 ; and a complete amino acid sequence of a protein encoded by a human cDNA 
30 clone identified by a cDNA Clone Identifier in Table 1 and comained in the deposit 
with the ATCC Deposit Number shown for said cDNA clone in Table 1 . 
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Also preferred is the above method wherein said step of comparing sequences 
is peifoimed by comparing the amino acid sequence detcnuined from a polypeptide 
molecule in said sample with said sequence selected firom said group. 

Also preferred is a method for idemilying the species, tissue or cell type of a 
biological sample which method comprises a step of detecting polypeptide molecules 
in said sample, if any. comprising an amino acid sequence that is at least 90% 
identical to a sequence of at least 10 contiguous amino acids in a sequence selected 
from the group consisting of: an amino acid sequence of SEQ ID NO: Y wherein Y is 
any integer as defined in l^le 1 : and a complete amino acid sequence of a secreted 
protein encoded by a human cDNA clone identified by a cDNA Gone Identifier in - 
Table 1 and contained in the deposit with the ATCC peposit^T^mbcr shown fonsaid 
cDN A clone in Table L 

Also preferred is the above method for identifying the species, tissue or cell 
type of a biological sample, which method comprises a step of detecting polypeptide 
molecules comprising an amino acid sequence in a panel of at least two amino acid 
sequences, wherein at least one sequence in said panel is at least 90% identical to a 
sequence ot at least 10 contiguous amino acids in a sequence selected from the above 
groL*p. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a gene encoding a secreted 
protein identified in Table 1, which method comprises a step of detecting in a 
biological sample obtained from said subject polypeptide molecules comprising an 
amino acid sequence in a panel of ai least two amino acid sequences, wherein at least 
one sequence in said panel is at least 90% identical to a sequence of at least 10 
contiguous amino acids in a sequence selected from the group consisting of: an amino 
acid sequence of SEQ ID NO: Y wherein Y is any integer as defined in Table I ; and a 
complete amino acid sequence of a secreted protein encoded by a human cDN A clone 
identified by a cDNA Gone Identifier in Table 1 and conuiined in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 1, 

In any of these metliods. the step of detecting said polypeptide molecules 
includes using an antibody. 
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Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is ai least 95% identical to a nucleotide sequence encoding a 
polypeptide wherein said polypeptide comprises an amino acid sequence thai is at 
least 90% identical to a sequence of at least 10 contiguous amino acids in a sequence 
selected from the group consisting of: an amino acid sequence of SEQ ID NO:Y 
wherein Y is any integer as defined in Table 1 ; and a complete amino acid sequence 
of a secreted protein encoded by a human cDNA clone identified by a cDNA Clone 
Identifier in Table 1 and contained in the deposit with the ATCC Deposit Number 
shown for said cDNA clpne in Table 1. 

Also preferred is an isolated nucleic acid molecule, wherein said nucleotide- 
sequence encoding a polypeptide has been optinuzcd for cxpresswn.o^ . 
polypeptide iii sTprokaiyotic host- 
Also piefened is an isolated nucleic acid molecule, wherein said polypeptide 
comprises an amino acid sequence selected from the group consisting of: an amino 
acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
idenufied by a cDNA Qone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Xumber shown for said cDNA clone in Table 1 . 

Further preferred is a method of making a recombinant vector comprising 
inserting any of the above isolated nucleic acid molecule into a vector. Also preferred 
is the recombinant vector produced by this method. Also preferred is a method of 
making a recombinant host cell comprising introducing the vector into a host cell, as 
well as the lecombuiant host cell produced by this mediod. 

Also preferred is a method of makiag an isolated polypeptide comprising 
culturing this recombinant host cell under conditions such that said polypeptide is 
expressed and recovering said polypeptide. Also preferred is this method of making 
an isolated polypeptide, wherein said recombinani host ceil is a eukaryotic cell and 
said polypeptide is a secreted portion of a human secreted protein comprising an 
amino acid sequence selected from the group consisting of: an amino acid sequence of 
SEQ ID NO:Y beginning with die residue at the posiaon of the First Amino Acid of 
the Secreted Poition of SEQ ID NO:Y wherein Y is an integer set forth in Table 1 and 
said position of the First Amino Acid of the Secreted Portion of SEQ ID NO:Y is 
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defined in Table I; and an amino acid sequence of a secreted portion of a protein 
encoded by a human cDNA clone identified by a cDN A Clone Idcmifier in Table I 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1. The isolated polypeptide produced by this method is also preferred. 

Also preferred is a method of treatment of an individual in need of an 
increased level of a secreted protein acuviiy, which method comprises administering 
to such an individual a phannaceutical composition comprising an amount of an 
isolated polypeptide, polynucleotide, or antibody of the claimed invention effecdve to 
increase the level of said protein activity in said individual. 

Having generally described the invenuon, the same will be more readily 
understood by reference to the following examples, which are provided by way of ' 
ilJuAtration.and are not intended as liniiting: ^ 



Examples 

E^ffliUPle 1; Isolation of a Selected cDNA rjnne Pmm the nenositi>d Si^m p'l^ 

Each cDN A clone in a cited ATCC deposit is contained in a plasmid vector. 
Table 1 identifies the vectors used to construct the cDNA library from which each 
clone was isolated. In many cases, the vector used to construct the library is a phage 
vector from which a plasmid has been excised. The table immediately below 
correlates the related plasmid for each phage vector used in constmcting the cDNA 
library. For example, where a particular clone is identified in Table I as being 
isolated in the vector "Lambda Zap/ the corresponding deposited clone is in 
"pBluescript." 

Vector (Jscd to Construct Mhpiry Corresponding Deposited 

Plasmid 

Lambda Zap pBluescripi (pBS) 

Uni-Zap XR pBlucscript (pBS) 

Zap Express pBK 
lafmid BA plalinid BA 

pSportl pSportl 
pCMVSport 2.0 pCMVSpon 2.0 
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pCMVSport 3.0 
pCR®2.1 



pCMVSport 3.0 
pCR*2.1 



Vectors Lambda Zap (U.S. Patent Nos. 5.128256 and 5,286,636). Uni-Zap 
XR (U.S. Patent Nos. 5, 1 28, 256 and 5,286,636), Zap Express (U.S. Patent Nos. 
5.128,256 and 5,286,636), pBIuescript (pBS) (Short. J. M. el al.. Nucleic Acids Res, 
16:7583-7600 (1988); AUing-Mccs, M. A. and Short, J. M., Nucleic Acids Res. 
17:9494 (1989)) and pBK (Alting-Mees. M. A. et aL. Strategies 5:58-61 ( 1992)) are 
conunercially available fmm Stratagene Cloning Systems. Inc., 1 1011 N. Toirey 
Pines Road, La JolJa, CA, 92037. pBS contains an ampicillin resistance gene and 
pBK contains a neomycin rc3i.>tariCc gene. Both can be transformed into E. coli strain 
XL-1 Blue, also available from Stratagene. pBS comes in 4 forms SK+. SK-, KS+ 
_. and KS. JThe S and (C^refers to die oriehtatiorof the polyiii^er to the 17 and T3 
primer sequences which flank the pulylinker region ("S** is for SacI and "K" is for 
Kpnl which axe Uie first sites on each respective end of the linker). "+*' or refer to 
the orientation of the fi origin of replication ("on"), such that in one orientation, 
single stranded rescue initiated from die f 1 ori generates sense strand DNA and in the 
other, antisense. 

Vectors pSportl, pCMVSport 2.0 and pCMVSport 3.0, were obtained from 
Life Technologies, inc., P. O. Box 6009, Gaithersburg, MD 20897. All Sport vectors 
contain an ampicillin resistance gene and may be transformed into E. coH strain 
DHIOB, also available from Life Technologies. (See, for instance, Gruber. C. E., et 
al.. Focus 15:59 (1993).) Vector lafmid BA (Bento Soares, Columbia University, 
NY) contains an ampicillin resistance gene and can be transfonned into E. coli strain 
XL-I Blue. Vector pCR®2.1, which is available from Invitrogen, 1600 Faraday 
Avenue, Carlsbad, CA 92008. contains an ampicillin resistance gene and may be 
transformed into E. coli strain DHIOB, available from Life Technologies. (See. for 
instance, Clark, J. M., Nuc. Acids Res. 16:9677-9686 (1988) and Mead, D, et al., 
Bio/Technology 9: (1991).) Preferably, a polynucleotide of the present invcnuon 
docs not comprise the phage vector sequences identified for the particular clone in 
Table 1 , as well as the corresponding plasmid vector sequences designated above. 

The deposited material in the sample assigned the ATCC Deposit Number 
cited in Table 1 for any given cDNA clone also may contain one or more additional 
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plasmids, each comprising a cDN A clone different from that given clone. Thus, 
deposits sharing the same ATCC Deposit Number contain at least a plasmid for each 
cDNA clone identified in Table 1. Typically, each ATCC deposit sample cited in 
Table I comprises a mixture of approximately equal amounts (by weight) of about 50 
plasmid DNAs, each containing a different cDNA clone; but such a deposit sample 
may include plasmids for more or less than 50 cDNA clones, up to about 500 cDNA 
clones. 

Two approaches can be used to isolate a particular clone from the deposited 
sample of plasmid DNAs cited for that clone in Table 1. First, a plasmid is directly 
isolated by screening tiie clones using a polynucleotide probe coirespoading to SEQ 
ID NO:X. 

Particularly, a specific polynucleotide with 30^40 nucleotides is synthesized 
using an Applied Biosystems DNA synthesizer according to the sequence reported. 
The oligonucleotide is labeled, for instance, with "P-y- ATP using T4 polynucleotide 
kinase and purified according lo routine methods. (E.g., Maniatis et al., Molecular 
Cloning: A Laboratory Manual, Cold Spring Harbor Press, Cold Spring, NY ( 1982).) 
The plasmid mixture is transformed into a suitable host, as indicated above (such as 
XL- 1 Blue (Stratagene)) using techniques known to those of skill in the art, such as 
those provided by the vector supplier or in related publications or patents cited above. 
The tnmsformanis arc plated on 1 .5% agar plates (containing the appropriate selection 
agent, e.g., ampicillin) to a density of about 150 transformants (colonies) per plate. 
These plates are screened using Nylon membranes according to routine methods for 
bacterial colony screening (e.g., Sambrook ct al.. Molecular Cloning: A Laboratory 
Manual, 2nd Edit, (1989), Cold Spring Harbor Laboratory Press, pages 1.93 to 
L 104), or other techniques known to those of skill in the art. 

Alternatively, two primers of 17-20 nucleotides derived from both ends of the 
SEQ ID NO:X (i.e.. within the region of SEQ ID NO:X bounded by the 5* NT and the 
3* NT of the clone defmcd in Table I) are .synthesized and used to amplify the desired 
cDNA using the deposited cDN A plasmid as a template. The polymerase chain 
reaction is carried out under routine conditions, for instance, in 25 ^1 of reaction 
mixture with 0.5 ug of ihc above cDNA template, A convenient reaction mixture is 
1 .5-5 mM MgClj, 0.01 % (w/v) gelatin, 20 nM each of dATP, dCTP, dGTP, dTTP, 25 
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pmol of each primer and 0.25 Uait of Taq polymerase. Thirty five cycles of PGR 
(denaturation at 94°C for 1 min; annealing at 55**C for I min; elongation at 72**C for I 
min) are performed with a Peikin-Elmer Celus automated thermal cycier. The 
amplified product is analyzed by agarose gel electrophoresis and the DNA band with 
expected molecular weight is excised and purified. The PGR product in verified to be 
the selected sequence by subcloning and sequencing the DNA product. 

Several methods are available for the identification of the 5* or 3' non-coding 
portions of a gene which may not be present in the deposited clone. These methods 
include but arc not limited to, filter probing, clone enrichment using specific probes, 
and protocols si:nilar oridciilicai to 5' and 3' "RACE" protocols which arc well 
known in the art. For instance, a method similar to 5' RACE is available for 
generating themissing 5* end of ^ dcsircdlfuU-rengtl transcript. (Fromont-Racine et 
al.. Nucleic Acids Res. 2!(7): 1683-1684 (1993).) 

Briefly, a specific RNA oligonucleotide is ligated to the 5' ends of a 
population of RNA presumably containing full-length gene RNA transcripts. A 
primer set containing a primer specific to the ligated RNA oligonucleotide and a 
primer specific to a known sequence of the gene of interest is used to PGR amplify 
the 5' portion of the desired full-length gene. This amplified product may then be 
sequenced and used to generate the fiiU length gene. 

This above method starts with total RNA isolated from the desired source, 
although poly-A+ RNA can be used. The RNA preparation can then be treated with 
phosphatase if necessary to eliminate 5' phosphate groups on degraded or damaged 
RNA which may interfere with the later RNA ligase step. The phosphatase should 
then be inactivated and the RNA treated with tobacco acid pyrophosphatase in onler 
to remove the cap structure present at the 5' ends of messenger RNAs. This reaction 
leaves a 5' phosphate group at the 5' end of the cap cleaved RNA which can then be 
ligated to an RNA oligonucleotide using T4 RNA ligase. 

This modified RNA preparation is used as a template for first strand cDN A 
synthesis uiUng a gene specific oligonucleotide. The first strand synthesis reaction is 
used as a template for PGR amplification of the desired 5' end using a priiher specific 
to the ligated RNA oligonucleodde and a primer specific to the known sequence of 
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the gene of interest. The resultant product is then sequenced and analyzed to conflim 
that the 5' end sequence belongs lo the desired gene. 

Example 2; Isolation of Gennmi r Qoncs Corresponding to a Polyr] niy|p^fj.iy 

A human genomic PI library (Genomic Systems, Inc.) is screened by PGR 
using primers selected for the cDNA sequence corresponding to SEQ ID NO:X.. 
according to the method described in Example 1. (See also. Sambn)olc.) 

Examples: Tissue Dist ri|butinn of Polypeptide 

Tissue distribution of uiRTnA expression of polynucleotides of the present 
invention is determined using protocols for Northern blot analysis, described by, 
among othersrSambrook et al. "For exSn^le, a cDNA probe produced by the method 
described in Example I is labeled with P'^ using the rcdiprime'™ DNA labeling 
system ( Amersham Life Science), according to manufacturer's instnictions. After 
labeling, the probe is purified using CHROMA SPIN-IOQtm column (Clontech 
Laboratories, Inc.), according to manufacturer's protocol number PT1200-1. The 
purified labeled probe is then used to examine various human tissues for mRNA 
expression. 

Multiple Tissue Northern (MTN) blots containing various human tissues (H) 
or human immune system tissues (IM) (Clontech) are examined with the labeled 
probe using ExprcssHyb^M hybridization solution (Clontech) according lo 
manufacturer's protocol number PTl 190-1. Following hybridization and washing, the 
blots are mounted and exposed to film at -TO'C overnight, and the films developed 
according to standard procedures. 

gyqmp|e4; Chromosomal Mapping of t he Polvnudi^nfiripg 

An oligonucleotide primer set is designed according to the sequence at the 5' 
end of SEQ ID NO:X. This primer preferably spans about 100 nucleotides. This 
primer set is then used in a polymerase chain reaction under the following set of 
conditions : 30 seconds, 9fi°C; 1 minute, 56**C; 1 minute, 70*C. This cycle is 
repeated 32 times followed by one 5 minute cycle at 70°C. Human, mouse, and 
hamster DNA is used as template in addition to a somatic cell hybrid panel containing 
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individual chromosomes or chromosome fragments (Bios, Inc). The reactions is 
analyzed on cither 8% polyacrylamidc gels or 3.5 % agarose gels. Chromosome 
mapping is determined by the presence of an approximately 100 bp PGR fragment in 
the particular somatic cell hybrid. 

Example 5: Bacterial Expression o f a Polypeptide 

A polynucleotide encoding a polypeptide of the present invention is amplified 
using PCR oligonucleotide primers corresponding to the 5' and 3' ends of the DNA 
sequence, as outlined in Example 1 , to synthesize insertion fragments. Tlie primers 
used to amplify the cDNA insert should preferably contain restriction sites, such as 
BamHI and Xbal, at the 5' end of the primers in order to clone the amplified product 
into thc=expression=vector.^For exarnple, Bswiftrand Xbal correspond to the 
restriction enzyme sites on the bacterial expression vector pQE-9. (Qtagen, Inc., 
Chatsworth. CA). This plasmid vector encodes antibiotic resistance ( AmpO, a 
bacterial origin of replication (on), an IPTG-regulatable promoter/operator (P/O), a 
ribosome binding site (RBS), a 6-histidinc tag (6-HisX and restriction enzyme cloning 
sites. 

The pQE-9 vector is digested with BamHI and Xbal and the amplified 
fragment is Ilgated into the pQE-9 vector maimaining the reading frame initiated at 
the bacterial RBS. The ligation mixture is then used to transform the E. coli Strain 
M15/rep4 (Qiagen, Inc.) which contains multiple copies of the plasmid pREP4, which 
expresses the laci repressor and also confers kanamycin resistance (KanO. 
Transformanis are identified by their ability to grow on LB plates and 
ampicilltn/kanamycin resistant colonies are selected. Plasmid DNA is isolated and 
confirmed by restriction analysis. 

Clones containing the desired constructs arc grown overnight (0/N) in liquid 
culture in LB media supplemented with both Amp ( 100 ug/ml) and fCan (25 ug/ml). 
The 0/N culture is used to inoculate a large culture at a ratio of 1 : 100 to 1 :250. The 
cells are grown to an optical density 600 (O.D.***) of between 0.4 and 0.6. IPTO 
(Isopropyl-B-D-lhiogalacto pynmoside) is then added to a final concentration of 1 
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mM. IPTG induces by inaciivating the laci repressor, clearing the P/O leading to 
increased gene expression. 

CeUs are grown for an extra 3 to 4 hours. Cells are then harvested by 
cenlrihigation (20 mins at 6000Xg). The cell pellet is solubilized in thc'chaotropic 
agent 6 Molar Guanidine HCl by stirring for 3-4 hours at 4°C. The cell debris is 
removed by centfiftigaiion. and the supernatant containing the polypeptide is loaded 
onto a nickel-nitrilo-tri-aceiic add ("Ni-NTA") affinity resin column (available from 
QIAGEN. Inc., supra). Proteins with a 6 x His tag bind to the Ni-NTA rcsin with 
high affinity and can bc^purificd in a simple one-step procedure (for details sec: The 
OIAexnnessiGRist (1995) QIAGEN, inc., supra). 

Briefly, the supernatant is loaded onto the column in 6 M guanidine-HCl, pH 
. 8, the colunin is first washed with 10 wlumelSe M guanidine-IICi, pH 8, then 
washed with 10 volumes of 6 M guanidine-HCl pH 6, and finally the polypeptide is 
eluted with 6 M guanidine-HCl, pH 5. 

The purified protein is then renatured by dialyzing it against phosphate- 
buffered saline (PBS) or 50 mM Na-acetate, pH 6 buffer plus 200 mM NaCl. 
Alternatively, the protein can be successfully refolded while immobilized on the Ni- 
NTA column. The recommended conditions are as follows: renatuie using a linear 
6M-1M urea gradient in 500 mM NaCI, 20% glycerol, 20 mM Tris/HCl pH 7.4, 
containing protease inhibitors. The rcnaluration should be performed over a period of 
1 .5 hours or more. After rcnaluration the proteins are eluted by the addition of 250 
mM immidazole. Immidazole is removed by a final dialyzing step against PBS or 50 
mM sodium acetate pH 6 buffer plus 200 mM NaCl. The purified protein is stored at 
4*Corfirozenat-80»C. 

In addition to the above expression vector, the present invention further 
includes an expression vector comprising phage operator and promoter elements 
operati vely linked to a polynucleotide of the present invention, called pHE4a. (ATCC 
Accession Number 209645. deposited on February 25, 1998.) This vector contains: 
1 ) a ncomycinphosphotransferase gene as a selection marker. 2) an E. coli origin of 
replication. 3) a T5 phage promoter sequence, 4) two lac operator sequences, 5) a 
Shine-Dclgamo sequence, and 6) the lactose operon repressor gene (laclq). The 
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origin of replication (oriC) is derived from pUC19 (LTI, Gaithcrsburg, MD). The 
promoter sequence and operator sequences arc made synthetically. 

DNA can be inserted into the pHEa by restricting the vector with Ndel and 
Xbal. BamHF, Xhol, or Asp718, running the resu-icted product on a gel. and isolating 
the larger fragment (the staffer fragment should be about 3 10 base pairs). The DNA 
insert is generated acconiing to the PGR protocol described in Example 1, using PGR 
primers having restriction sites for Ndel (5" primer) and Xbal. BamHl. Xhol. or 
Asp718 (3* primer). The PGR insert is gel purified and restricted with con^jatible 
enzymes. The insert and ycctor are ligated according to standard protocols. 

The engineered vector couid easily be substituted in the above protocol to 
express protein in a bacterial system. 

g^flmpte 6; Purification of a Polypept ide from an Inclusion Body 

The following alternative method can be used to purify a polypeptide 
expressed in £ coli when it i& present in the form of inclusion bodies. Unless 
otherwise specified, all of the following steps are conducted at 4- 1 OX. 

Upon conipleUon of the production phase of the E. coli fermentation, the cell 
culture is cooled lo 4-lOX and the cells harvested by continuous centrifugation at 
15,000 rpm (Heraens Sepatech). On the basis of the expected yield of protein per unit 
weight of cell paste and the amount of purified protein required, an appropriate 
amount of cell paste, by weight, is suspended in a buffer solution containing 100 mM 
Tris, 50 mM EDTA, pH 7.4. The cells are dispersed to a homogeneous suspension 
using a high shear mixer. 

The cells are then lyscd by passing the solution through a microfluidizer 
(Microfuidics, Gorp. or APV Gaulin, Inc.) twice at 4000-6000 psi. The homogenate 
is then mixed with NaCI solution to a final concentration of 0.5 M NaGl, followed by 
centrifugation at 7000 xg for 15 min. The resultant pellet is washed again using 0.5M 
NaCI, 100 mM Tris. 50 mM EDTA, pH 7.4. 

The resulting washed inclusion bodies arc soluhilized with 1 .5 M guanidine 
hydrochloride (GuHCl) for 2-4 hours. After 7000 xg centrifugation for 15 min., the 
pellet is discarded and the polypeptide containing supernatant is incubated at 4**G 
overnight to allow further GuHGI extraction. 
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Following high speed centrifugation (30,000 xg) to remove insoluble particleai, 
the GuHCl solubiJized protein is refolded by quickly mixing the GuHCl extract with 
20 volumes of buffer containing 50 mM sodium. pH 4.5, 150 mM NaCl. 2 mM EDTA 
by vigorous stirring. The refolded diluted protein solution is kept at 4°C without 
mixing for 12 hours prior lo further purification steps. 

To clarify the refolded polypeptide solution, a previously prepared tangential 
filtration unit equipped with 0. 16 membrane filter with appropriate surface area 
(e.g.. Filtron). equilibrated widi 40 mM sodium acetate, pH 6.0 is employed. The 
filtered sample is loaded onto a cation exchange resin (e.g., Poros HS-50. Peiseptive 
Biosystems). The column is wasued with 40 mM sodium acetate. pH 6.0 and eluted . 
with 250 mM. 500 mM. 1000 mM, and 1500 mM NaCI in the same buffer, in a 
stepwise manner. -The absotbance at 280 nin of the effluent is continuously 
monitored. Fractions arc collected and further analyzed by SDS-PAGE. 

Fractions containing the polypeptide are then pooled and mixed with 4 
volumes of water. The diluted sample is then loaded onto a previously prepared set of 
tandem columns of strong anion (Poros HQ-50, Perseptivc Biosystems) and weak 
anion (Poros CM-20. Perseptivc Biosystems) exchange resins. The columns are 
equilibrated with 40 mM sodium acetate. pH 6.0. Both columns arc washed with 40 
mM sodium acetate, pH 6.0. 200 mM NaCI. The CM-20 column is then eluted using 
a 10 column volume linear gradient ranging from 0.2 M NaCI. 50 mM sodium 
acetate. pH 6.0 to 1.0 M NaCI. 50 m.M sodium acetate, pH 6.5. Fractions are 
collected under constant monitoring of the effluent. Fractions containing the 
polypeptide (detennined, for instance, by 16% SDS-PAGE) are then pooled. 

The resultant polypeptide should exhibit greater than 95% purity after the 
above refolding and purification steps. No major contaminant bands should be 
observed from Commassie blue stained 16% SDS-PAGE gel when 5 ^g of purified 
protein is loaded. The purified protein can also be tested for cndotoxin/LPS 
contamination, and typically the LPS content is less than 0. 1 ng/ml according to LAL 
assays. 



wo 00/06698 



313 



PCT/US99/17130 



Example 7: Cloning and Expression of a Polypeptide in a Baculovirns 
Expression System 

In this example, ihe plasmid shuttle vector pA2 is used to insert a 
polynucleotide into a baculovirns to express a polypeptide. This expression vector 
contains the strong polyhednn promoter of the Autographa califomica nuclear 
polyhedrosis virus (AcMNPV) followed by convenient restriction sites such as 
BamHI, Xba I and Asp718. The polyadenylation site of the simian virus 40 (''SV40") 
is used tor efficient polyadenylation. For easy selection of recombinant virus, the 
plasmid contains the beta-galactosidase gene from £. colt under control of a weak 
Drosophila promoter in the same crientauun, foiiowed by the polyadenylation signal 
of the polyhednn gene. The inserted genes are flanked on both sides by viral 
sequences foF^cell-mcdimed^honiologmirrecbmbiniatibn with wild-type viral DNA to 
generate a viable virus that express the cloned polynucleotide. 

Many other baculovirus vectors can be used in place of the vector above, such 
as pAc373. pVL94U and pAcIMl, as one skilled in the art would readily appreciate, 
as long as the construct provides appropriately located signals for u^scription, 
translation, secretion and the like, including a signal peptide and an in-frame AUG as 
required. Such vectois are described* for instance, in Luckow et al.. Virology 170:3 1 - 
39(1989). 

Specifically. the cDNA sequence contained in the deposited clone, including 
the AUG initiation codon and the namrally associated leader sequence identified in 
Tabic I, is amplified using the PCR protocol described in Example I. If the naturally 
occurring signal sequence is used to produce the secreted protein, the pA2 vector does 
not need a second signal peptide. Alternatively, the vector can be modified (pA2 GP) 
to include a baculovirus leader sequence, using the standard methods described in 
Summers et al., "A Manual of Methods for Baculovirus Vectors and Insect Cell 
Culture Procediues,*' Texas Agricultural Experimental Station Bulletin No. 1555 
(1987). 

The amplifjed fragment is isolated from a 1% agarose gel using a 
commercially available kit ("Geneclean," BIO lOl Inc., La Jolla. Ca.), The fragment 
then is digested with appropriate restriction enzymes and again purified on a 1% 
agarose gel. 
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The plasmid is digested with the corresponding restriction enzymes and 
optionally, can be dcphosphorylatcd using calf intestinal phosphatase, using routine 
procedures known in the an. The DNA is then isolated from a 1% agarose gel using a 
conunercially available kit ("Geneclean" BIO iOi Inc., La Jolla, Ca.). 

The fragment and the dcphosphorj'latcd plasmid arc ligatcd together with T4 
DNAligase. f^. co/i HB 101 or other suitable £, c<?/« hosts such as XL- 1 Blue 
(Stratagene Cloning Systems, La JoIIa. CA) cells are transformed with the ligation 
mixture and spread on culture plates. Bacteria containing the plasmid arc identified 
by digesting DNA from individual colonies and analyzing the digestion product by 
ge! ciectrophoresis. The sequence of the cloned fragment is confirmed by DNA 
sequencing. 

— Five |tg of a plasmid contoining the polynucleotide is co-transfcctcd with 1 .0 
|ig of a comniercially available linearized baculovirus DNA ("BacuIoGold^ 
baculovinis DNA*, Pharmingen, San Diego, CA), using the lipofection method 
described by Feigner ct al., Proc, Natl. Acad. Sci. USA 84:7413-7417 (1987). One ^g 
of BaculoGoidTM virus DNA and 5 fig of the plasmid are mixed in a sterile well of a 
microtitcr plate containing 50 pi of serum-free Grace's medium (Life Technologies 
Inc.. Gaithersburg, MD). Afterwards, 10 \i\ Upofeclin plus 90 ^il Grace's medium ate 
added, mixed and incubated for 15 minutes at room temperature. Then the 
transfecUon mixture is added drop-wise to Sf9 insect cells (ATCC CRL 171 1) seeded 
in a 35 mm tissue cukurc plate with 1 ml Grace's medium without serum. The plate is 
then incubated for 5 hours al 2T C. The transfection solution is then removed from 
the plate and 1 ml of Grace's insect medium supplemented with 10% fetal calf serum 
is added. Cultivation is then continued at 27" C for four days. 

After four days the supernatant is collected and a plaque assay is performed, 
as described by Summers and Smith, supra. An agarose gel with "Blue Gal" (Life 
Technologies Inc., Gaithersburg) is used to allow easy identification and isolation of 
gal-cxpiessing clones, which produce blue-suined plaques. (A detailed description of 
a 'plaque assay" of this type can also be found in die user s guide for insect cell 
culture and baculovirology distributed by Life Technologies Inc, Gaitherebuig, page 
9-10.) After appropriate incubation, blue stained plaques are picked with the tip of a 
micropipcttor (e.g., EppendorO- The agar containing the recombinant viruses is dien 



wo 00/06698 



315 



PCT/USW/17130 



lesuspended in a microcentrifuge tube containing 200 ^iJ of Grace's medium and the 
suspension containing the recombinant baculovirus is used to infect Sf9 cells seeded 
in 35 mm dishes. Four days later the supernatants of these culture dishes are 
harvested and then they are stored at 4<* C. 

To verify the expression of the polypeptide, Sf9 cells are grown in Grace's 
medium supplemented with 10% heat-inactivated FBS. The cells are infected with 
the recombinant baculovirus containing die polynucleotide at a multipticity of 
infection ("MOI") of about 2. If radiobbeled proteins arc desired. 6 hours later tlie 
medium is removed and h replaced with SF900 II medium minus methionine and 
cysteine (available from Life Technologies Inc., Rockville, MD). After 42 hours, 5. 
HCi of ^^S-methionine and 5 |iCi ^*S-cysteine (available^from_^ersham) are added. .. 
The cells^ari further incubated for 16 hours and then arc Imrvestcd by centrifugation. 
The proteins in the supernatant as well as the intracellular proteins are analyzed by 
SDS-PAGE followed by autoradiography (if radiolabeled). 

Microsequencing of the amino acid sequence of the amino terminus of 
purified protein may be used to determine the amino terminal sequence of the 
produced protein. 

Examolc 8: Rxnression of a Polypeptide in Mammalian Cells 

The poljrpeptide of the present invention can be expressed in a mammalian 
cell. A typical mammalian expression vector contains a promoter element, which 
mediates the initiation of transcription of mRMA, a protein coding sequence, and 
signals required for the termination of transcription and polyadenylation of the 
transcript. Additional elements include enhancers, Kozak sequences and intervening 
sequences flanked by donor and acceptor sites for RNA splicing. Highly efficient 
iranscription is achieved with ihc early and late promoters from SV40. the long 
terminal repeats (LTRs) from Retroviruses, e.g.. RSV, HTLVI. HIVI and the eaiiy 
promoter of the cytomcgalovinis (CM V). However, cellular elements can also be 
used (e.g., the human actin promoter). 

Suitable expression vectors for use in practicing the present invention include, 
for example, vectors such as pSVL and pMSG (Pharmacia, Uppsala, Sweden), 
pRSVcat (ATCC 37152). pSV2chfr (ATCC 37146), pBC12MI (ATCC 67109), 
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pCMVSport 2.0» and pCMVSport 3.0. Mammalian host cells thai could be used 
include, human Hela, 293. H9 and Jurkai cells, mouse NIH3T3 and C127 cells, Cos 1, 
Cos 7 and CVl, quail QCl-3 cells, mouse L cells and Chinese hamster ovary (CHO) 
cells. 

Ailemativeiy. the polypeptide can be expressed in stable cell lines containing 
the polynucleotide integrated into a chromosome. The co-transfection with a 
selectable marker such as dhfr, gpt, neomycin, hygromyctn allows the identification 
arid isolation of the transfected ceils. 

The transfected gene can also be amplified to express large amounts of the 
encoded protein. Tlic BIIFR (uiuydrofoiate reductase) marker is useful in developing 
cell lines that carry several hundred or even several thousand copies of the gene of 
interest. (See. e:g., Alt; F. Wr, ei al:rJ. Bibil ChOTr2"53ri357-i370 (1978); Hamlin, J. 
L. and Ma, C. Biochem. el Biophys. Acta, 1097:107-143 (1990); Page, M. J. and 
Sydenham, M. A., Biotechnology 9:64-68 (199 1 ).) Another useful selection marker 
is the enzyme gluiamine synthase (GS) (Murphy et al., Biochem J. 227:277-279 
(1991); Bebbingion et al.. Bio/Technology 10:169-175 (1992). Using these markers, 
the mammalian cells are grown in selective medium and the cells with the highest 
resistance are selected. Tliese cell lines contain the amplified gcne(s) integrated into a 
chromosome. Chinese hamster ovary (CHO) and NSO cells arc often used for the 
production of proteins. 

Derivatives of the plasmid pSV2-dhfr (ATCC Accession No. 37146), the 
expression vectors pC4 (ATCC Accession No. 209646) and pC6 (ATCC Accession 
No.209647) contain the strong promoter (LTR) of the Rous Sarcoma Vims (CuUen et 
al.. Molecular and Cellular Biology, 438-447 (March, 1985)) plus a fragment of the 
CMV -enhancer (Boshart ci al.. Cell 41:521-530 (1985).) Multiple cloning sites, e.g., 
with the restriction enzyme cleavage sites BamHI, Xbal and Asp7l8, facilitate the 
cloning of the gene of interest. The vectors al.so contain the 3' intron. the 
polyadcnylation and termination signal of the rat preproinsulin gene, and the mouse 
DHFR gene under control of the S V40 early promoter. 

Specifically, the plasmid pCj6, for example, is digested with appropriate 
restriction enzymes and then dephosphorylated using calf intestinal phosphates by 
procedures known in the art. The vector is then isolated from a I % agarose gel 
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A polynucleotide of the present invention is amplified according to the 
protocol outlined in Example 1. If the naturally occurring signal sequence is used to 
produce the secreted protein, the vector docs not need a second signal peptide. 
AUemaiively, if the naturally occurring signal sequence is not used, the vector can be 
modified to include a heterologous signal sequence. (See, e.g., WO 96/34891.) 

The amplified fragment is isolated from a 1% agarose gel using a 
conrmiercially available kit ("Geneclean;* BIO 101 Inc., U JoUa. Ca.). The fragment 
thea is digested with appropriate restriction enzymes and again purified on a 1% 
agarose gel. 

The amplified fragment is then digchicd with the same resu-iction enzyme and 
purified on a 1 % agarose gel. The isolated fragment and the dcphosphorylatcd vector 
arc then iigated=with T4 DNA^igase. £ co/i HB 101 or XL-1 Blue <i lis are ttwn 
transformed and bactieria are identified diat contain the fragment inserted into plasmid 
pC6 using, for instance, rcsdiction enzyme analysis. 

Chinese hamster ovary cells lacking an active DHFR gene is used for 
transfection. Five ^tg of die expression plasmid pC6 is cotransfected with 0.5 jig of 
the plasmid pS Vneo using lipofectin (Feigner et al., supra). The plasmid pSV2-nco 
contains a dominant selectable marker, the mo gene from Tn5 encoding an enzyme 
that confen; resistance to a group of anlibiotics including G4I8. The cells are seeded 
in alpha minus MEM supplemented with 1 mg/ral G41 8. After 2 days, the cells are 
tiypsinized and seeded in hybridoma cloning plates (Greiner, Germany) in alpha 
minus MEM supplemented with 10. 25. or 50 ng/ml of mctothrcxate plus 1 mg/ml 
G418. After about 10-14 days single clones arc tr>'psinized and then seeded in 6-welI 
petri dishes or 1 0 ml flasks using different concentrations of medioirexate (50 nM, 
100 nM. 200 nM. 400 nM. 800 nM). Qones growing at the highest concentrations of 
mcthou^xate are then transferred to new 6-wcll plates containing even higher 
concentrations of methotrexate ( 1 ^lM, 2 |lM, 5 ^M. 10 mM. 20 mM). The same 
procedure is repeated until clones are obtained which grow at a concentration of 100 - 
200 nM. Expression of the desired gene product is analyzed, for instance, by SDS- 
PAGE and Western blot or by reversed phase HPLC analysis. 
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The poiypepttdes of the present invention are preferably fused to other 
proteins. These fusion proteins can be used for a variety of applications. For 
example, fusion of the present polypeptides to His-lag, H A-ug, protein A, IgG 
domains, and maltose binding protein fecilitates purification. (Sec Example 5; sec 
also EP A 394,827; Trauncckcr, ct al., Nanirc 33 1:84-86 (1988).) Siimlarly, fusion to 
IgG-l, IgG-3. and albumin increases the halflife lime in vivo. Nuclear localization 
signals fused to the polypeptides of the present invention can target die protein to a 
specific subcellular localization, while covalent hctcrodimer or homodiinere can 
increase or decrease the activity of a fusion protein. Fusion proteins can also create 
chimeric moScciiles having more than one function. Finally, fu.iion proteins can 
increase .solubility and/or stability of the fused protein compared to the non-fused ' 
protein.- All of the types of fi^ion proteins described above can be made by 
modifying the following protocol, which oudines the fusion of a polypeptide to an 
IgG molecule, or the protocol described in Example 5. 

Briefly. the human Fc portion of die IgG molecule can be PGR amplified, 
using primers that span the 5' and 3' ends of die sequence described below. These 
primers also should have convenient restriction enzyme sites that will facilitate 
cloning into an expression vector, preferably a mammalian expression vector. 

For example, if pC4 (Accession No. 209646) is used, the human Fc portion 
can be ligated into the BamHI cloning site. Note that the 3* BamHI site should be 
destroyed. Next, the vector containing the human Fc portion is rc-restricted with 
BamHI. linearizing the vector, and a polynucleotide of the present invention, isolated 
by the PGR protocol described in Example I , is ligated into this BamHI site. Note 
that the polynucleotide is cloned without a stop codon, oiherwLse a fusion protein will 
not be produced. 

If die naturally occurring signal sequence is used to produce the secreted 
protein, pC4 does not need a second signal peptide. Alternatively, if the naturally 
occurring signal sequence is not used, the vector can be modified to include a 
heterologous signal sequence. (See. e.g.. WO 96/34891.) 



Human IgG Fc region: 
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gggatccgcack:ccaaatcttctgacaaaactcacacatgcccaccgtgc 

rcAGCACCTCAATTCGAGGGTGCACCGTCAGTCTTCCrOT 

CCCAAGGACACCCTCATGATCTCCCGGACrcrTGAGGTC\CATGCGTGCT 

GGTGGACGTAAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGG 

ACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTA 

CAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACr 

GGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCA 

ACCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAAC 

CACAGGTGTACACCCi:GCCCCCATCCCXK3GATGAGCrGACX:AAGAArc^ 

GTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCAAGCGACATCGCCGX 

GGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACi^GACCACGCCt 
CCeCTGCrGGACTCCGACGGCTCCTT^ 

GACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCXGTGATGCA 
TGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGG 
GTAAATGAGTGCGACGGCCGCGACTCTAGAGGAT (SEQ ID NO: 1) 

Bxainpjg 10; Pntduction of an Antibo d y from a Polvpg pHfi«> 

The antibodies of the present invention can be prepared by a variety of 
methods. (See. Current Protocols. Chapter 1) For example, cells expressing a 
polypeptide of the present invention is administered to an animal to induce the 
pioducLion of sera containing polyclonal antibodies. In a preferred method, a 
preparation of the secreted protein is prepared and purified to render it substantially 
free of natural contaminants. Such a preparation is then introduced into an animal in 
order to produce polyclonal antisera of greater specific activity. 

In the most prefcnrcd method, the antibodies of the present invention are 
monoclonal antibodies (or protein binding fragments thereof). Such monoclonal ' 
antibodies can be prepared using hybridoma technology. (Kohler ct al.. Nature 
256:495 (1975); Kohler et al., Eur. J. Immunol. 6:51 1 (1976); Kdhler et aL» Eur. J. 
Immunol. 6:292 (1976); Hammeriing et al., in: Monoclonal Antibodies and T-Ccll 
Hybridomas. Elsevier. N.Y., pp. 563-681 (198 !).) In general, such procedures 
involve immunizing an animal (preferably a mouse) with polypeptide or, more 
preferably, with a secreted polypeptide-expressing ceil. Such cells may be cultured in 
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any suitable tissue cuJiurc medium; however, it is preferable to culture cells in EarJe's 
modified Eagle's medium supplemented with 10% fetai bovine scrum (inactivated at 
about 56X), and supplemented with about 10 g/l of nonessential amino acids, about 
1 .000 U/ml of penicillin, and about 100 |ig/ml of streptomycin. 

The splenocyies of such mice are extracted and fused with a suitable myeloma 
cell line. Any suitable myeloma cell line may be employed in accordance widi the 
present invention; however, it is preferable to employ the parent myeloma cell line 
(SP20), available from die ATCC. After fusion, the resulting hybridoma cells are 
selectively maincained jn HAT medium, and then cloned by limiting dilution, as 
desciibed by Wands et al. (Gastroenterology 80:225-232 (1981).) The hybridoma 
cells obtained through such a selection are then assayed to idcnlii^ clones which- 
seciete^antib^ics capable of binding the polypepude. 

Alternatively, additional antibodies capable of binding to the polypeptide can 
be produced in a two-step procedure using anti-idioiypic antibodies. Such a method 
makes use of the fact that antibodies are themselves antigens, and thcrcfoiB. it is 
possible to obtain an antibody which binds to a second antibody. In accordance witfj 
this method, protein specific antibodies are used to inmiunize an animal, preferably a 
mouse. The splenocytes of such an animal are then used to produce hybridoma cells, 
and the hybridoma cells are screened to identify clones which produce an antibody 
whose ability to bind to the protein-specific antibody can be blocked by the 
polypeptide. Such antibodies comprise anti- idiotypic antibodies to the protein- 
specific antibody and can be used to inununize an animal to induce formation of 
further protein-specific antibodies. 

It will be appreciated thai Fab and F(ab')2 and other fragments of the 
antibodies of the present invention may be used according to the methods disclosed 
herein. Such fragments are typically produced by proteolytic cleavage, using 
enzymes such as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 
fragments). Alternatively, secreted protein-binding fragments can be produced 
through the application of recombinant DNA technology or through synthetic 
chemistry. 

For in vivo use of antibodies in humans, it may be preferable to use 
"humanized" chimeric monoclonal antibodies. Such antibodies can be produced 
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using genetic constructs ^derived from hybridoma cells producing ihe monoclonal 
antibodies described above. Methods for producing chimeric antibodies arc known in 
the an. (See, for review, Morrison. Science 229:1202 (1985); Oi et ah, 
BioTechniques 4:214 (1986); Cabilly et al.. U.S. Patent No. 4,816.567; Taniguchi ei 
al.. EP 171496; Morrison cl al., EP 173494; Neuberger et aL, WO 8601533; Robinson 
ct al., WO 8702671; Boulianne et al.. Nature 3 12:643 (1984); Neuberger ct al.. Mature 
314:268(1985).) 

Example 1 1 : PrtfductiQn Of Secreted Protein For Hi p h-Throutrhniit Sr^ pinp 

Assays 

The following protocol produces a supernatant containing a polypeptide to be 
- testcd.-Thts supernatant canlhcn be used in the Screening Assays described in 
Examples 13-20. 

First, dilute Poly-D-Lysine (644 587 Boehringer-Mannheim) stock solution 
(Img/ml in PBS) 1:20 in PBS (w/o calcium or magnesium 17-516F Biowhittakcr) for 
a working solurion of 50ug/ml. Add 200 ul of this solution to each well (24 well 
plates) and incubate at RT for 20 minutes. Be sure to distribute the solution over each 
well (note: a 12-channel pipetter may be used with tips on every other channel). 
Aspirate off the Poly-D-Lysine solution and rinse with 1ml PBS (Phosphate Buffered 
Saline). The PBS should remain in the weU until just prior to plating the cells and 
plates may be poly-lysine coated in advance for up to two weeks. 

Plate 293T cells (do not cany cells past P+20) at 2 x 10^ cells/well in .5ml 
DN4EM(Dulbecco*s Modified Eagle Medium)(with 4.5 G/L glucose and L-glutaminc 
{12-604FBiowhittakcr))/10% heat inactivated FBS(14^503F Biowhittaker)/lx 
Pensircp( 1 7-602E B iowhittaker). Lei the cells grow overnight. 

The next day, mix together in a sterile solution basin: 300 ul Lipofcciamine 
(18324-012 Gibco/BRL) and 5ml Optimcm I (31985070 Gibco/BRL)/96-well plate. 
With a small volume multi-channel pipcttcr» aliquot approximately 2ug of an 
expression vector containing a polynucleotide insert, produced by the methods 
described in Examples 8 or 9, into an appropriately labeled 96-well round bottom 
plate. With a multi-channel pipetter add 50ul of the Lipofeciamine/Optimem I 
raixnire to each well. Pipette up and down gendy to mix. Incubate at RT 15-45 
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minutes. After about 20 minutes, use a multi-channel pipelier lo add 150ui Optimem 
I to each well. As a conlrol, one plate of vector DNA lacking an insert should be 
transfected with each set of transfections. 

Preferably, the tmnsfeaion should be performed by tag-teaming the following 
tasks. By tag-teaming, hands on time is cut in half, and tfic cells do not spend loo 
much time on PBS, First, person A aspirates off the media ftorn four 24-well plates 
of cells, and then person B rinses each well with .5-lml PBS. Person A then aspirates 
off PBS rinse, and person B, using al2-channel pipetter with tips on every other 
channel, adds the 200ul of^DNA/Lipofectaminc^Optimcm I complex to the odd wells 
fust, then to the even wells, to each row on the 24-wen plates. Incubate at 37"C for 6 
hours. 

While cells aie incubating, prepare appropriate media, either l%BSA in 
DMEM with Ix pensirep, or CHO-5 media (1 16.6 mg/L of CaCI2 (anhyd); 0.00130 
mg/L CuSO.-SH.O; 0.050 mg/L of FeCNO^VQHjO; 0.4 1 7 mg/L of FeS04-7H20; 
3 n .80 mg/L of Kcl; 28.64 mg/L of MgCU; 48.84 mg/L of MgSO^; 6995.50 mg/L of 
NaCl; 2400.0 mg/L of NaHCOj-. 62.50 mg/L of NaHjPO^-HjO; 71.02 mg/L of 
NaiHP04; .4320 mg/L of ZnS04-7H,0; .002 mg/L of Arachidonic Acid ; 1.022 mg/L 
of Cholesterol; .070 mg/L of DL-alpha-Tocopherol- Acetate; 0.0520 mg/L of Linoleic 
Acid; 0.010 mg/L of Linolenic Acid; 0.010 mg/L of Myristic Acid; O.OlO mg/L of 
Oleic Acid; 0.010 mg/L of Palmitric Acid; 0.010 mg/L of Palmitic Acid; 100 mg/L of 
Pluronic F-68; 0.010 mg/L of Stearic Acid; 2.20 mg/L of Tween 80; 4551 mg/L of D- 
Glucose; 130.85 mg/ral of L- Alanine; 147.50 mg/ml of L-Arginine-HCL; 7.50 mg/ml 
of L-Asparagine-HjO; 6.65 mg/mJ of L-Aspartic Acid; 29.56 mg/ml of L-Cystine- 
2HCL-H2O; 31.29 mg/ml of L-Cysiine-2HCL; 7.35 mg/ml of L-Glutamic Acid; 365.0 
mg/ml of L-Glutamine; 18.75 mg/ml of Glycine; 52.48 mg/ml of L-Histidine-HCl^ 
K2O; 106.97 mg/ml of L-Isoleucine; 11 1.45 mg/ml of L-Leucinc; 163.75 mg/ml of L- 
Lysine HCL; 32.34 mg/ral of L-Methioninc; 68.48 mg/ml of L-Phenylalainine; 40.0 
mg/ml of L-Proline; 26.25 mg/ml of L-Serine; 101.05 mg/ml of L-Threonine; 19.22 
mg/ml of L-Tiypiophan; 91.79 mg/ml of L-Tryrosine-2Na-2H,0; 99.65 mgAnl of L- 
Valine; 0.0035 mg^- of Biotin; 3.24 mg/L of D-Ca Pantothenate; 1 1 .78 mg/L of 
Choline Chloride; 4.65 mg/L of Folic Acid; 15.60 mg/L of i-Inositol; 3.02 rag/L of 
Niacinamide; 3.00 mg/L of Pyridoxal HCL; 0.031 mg/L of Pyridoxine HCL; 0.319 
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mg/L of Riboflavin . 3. 17 mg/L of Thiamine HCL; 0,365 mg/L of Thymidine; and 
0.680 mg/L of Vitamin B 25 mM of HEPES Buffer; 2.39 mg/L of Na 
Hypoxanlhine: 0. 105 mg/L of Lipoic Acid; 0.08 1 mg/L of Sodium Puirescine-2HCL; 
55.0 mg/L of Sodium Pynivatc; 0.0067 mg/L of Sodium Selenitc; 20uM of 
Ethanolaniine; 0.122 mg/L of Ferric Ciirate; 41.70 mg/L of Meihyi-B-Cyclodcxtrin 
complcxed with Linoleic Acid; 33.33 mg/Lof MethyUB-Cyclodextrin complexed 
with Oleic Acid; and 10 mg/L of Methyl-B Cyclodextrin complcxed with Retinal) 
with 2nmi glutamine and Ix pcnstrcp. (BSA (81-068-3 Bayer) lOOgm dissolved in IL 
DMEM for a 10% BSA stock solution). Filter the media and collect 50 ul for 
endotoxin assay in iSmi polystyrene conical. 

The tran.sfection reaction is terminated, preferably by tag-tcammg, at the end . 
of the incubation period. Person A aspirates off the transfection media, while person 
B adds 1, 5ml appropriate media to each well. Incubate at 37"C for 45 or 72 hours 
depending on the media used: 1%BSA for 45 hours or CHO-5 for 72 hours. 

On day four, using a 300ul multichannel pipetter, aliquot 600ul in one 1ml 
deicp well plate and the remaining supernatant into a 2ml deep well. The supematants 
from each well can then be used in the assays described in Examples 13-20. 

It is specifically understood that when activity is obtained in any of the assays 
described below using a supernatant, the activity originates from either the 
polypeptide direcUy (e.g., as a secreted protein) or by the polypeptide inducing 
expression of other proteins, which are then secreted into the supernatant. Thus, the 
invention further provides a method of identifying the protein in the supernatant 
characterized by an activity in a particular assay. 

Example 12; Construction of GAS R gporter Canfttntot 

One signal u^nsduciion pathway involved in the differentiation and 
proliferation of cells is called the Jaks-STATs pathway. Activated proteins in the 
Jaks-STATs pathway bind to gamma activation site "GAS" elements or interferon- 
scositivc responsive element ("ISRE"). located in the promoter of many genes. The 
binding of a protein to these elements alter the expression of the associated gene. 

GAS and ISRE elements are recognized by a class of transcription fectOK 
called Signal Transducers and Activators of Transcription, or "STATs." There are six 
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10 



15 



20 



members of the STATs family. Statl and Stat3 are present in many ceil types, as is 
Stat2 (as response to IFN-alpha is widespread). Stal4 is more restricted and is not in 
many cell types though it has been found in T helper class I, cells after treatment with 
ILr 12. StatS was originally called mammary growth factor, but has been found at 
higher concentrations in other cells including myeloid cells. It can be activated in 
tissue culture cells by many cytokines. 

The STATs are activated to translocate from the cytoplasm to the nucleus 
upon tyrosine phosphorylation by a set of kinases known as the Janus Kinase ("Jaks") 
family. Jaks represent ^ distinct family of soluble tyrosine kinases and include Tyk2, 
iak l, Jak2, and iak3. These kinases display significant sequence similarity and ate 
generally catalytically inactive in resting cells. 

- The Jaks are activated by a wide range of receptors summarized in the Table 
below. (Adapted from review by Schidlcr and Darnell. Ann. Rev. Biochem. 64:62 1 - 
5 1 (1995).) A cytokine receptor family, capable of activating Jaks, is divided into two 
groups: (a) Class I includes receptors for IL-2, IL-3, IL-4. IL-6. IL-7, IL-9, IL-1 1. IL- 
12, IL-1 5, Epo, PRL, GH. G-CSF, GM-CSF, LLP, CNTF. and thrombopoietin: and (b) 
Class 2 includes IFN-a. IFN-g, and IL-IO. The Class 1 receptors share a conserved 
cysteine motif (a set of four conserved cysteines and one tryptophan) and a WSXWS 
motif (a membrane proximal region encoding Trp-Ser-Xxx-Trp-Scr (SEQ ID N0:2)). 
20 Thus, on binding of a ligand to a receptor. Jaks are activated, which in turn 

35 activate STATs, which then translocate and bind to GAS elements. Tliis entire 

process is encompassed in the Jaks-STATs signal u-ansduction pathway. 

Therefore, activation of the Jaks-STATs pathway, reflected by the binding of 
the GAS or the KRE element, can be used to indicate proteins involved in the 
25 proliferation and differentiation of cells. For example, growth factors and cytokines 
are known to activate the Jaks-STATs pathway. (See Tabic below.) Thus, by using 
GAS elements linked to reporter molecules, activators of the Jaks-STATs pathway 
can be identified. 
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To construct a synthetic GAS containing promoter element, which is used in 
the Biological Assays described in Examples 13-14, a PGR based strategy is 
employed to generate a GAS-SV40 promoter sequence. The 5' primer contains four 
tandem copies of the GAS binding site found in the IRFl promoter and previously 
demonstrated to bind STATs upon induction with a range of cytokines (Rothman el 
at.. Immunity 1:457-468 (1994).), although other GAS or ISRE elements can be used 
instead. The 5' primer also contains I8bp of sequence complementary to the SV40 
eaily promoter sequence and is flunked with an Xhol site. The sequence of the 5' 
primer is; 

5':GGGGCTCGAGATTTCCCCGAAATCTAGATfTCCCCGAAATGATTTCCC:C 
GAAATGATTTCCCCGAAATATCTGCCATCTCAATTAG:3' (SEQ ID NO:3)' 

-The downsirea"mT)rmicr is complementary to the S V40 promoter and is 
flanked with a Hind III site: 5':G<XKK:aAGCTTTTTGCAAAGCCTAGGC:3' 
(SEQIDN0:4) 

PGR amplification is performed using the SV40 promoter template present in 
the B-gal:promoter plasmid obtained from Clonlech. The resulting PGR fragment is 
digested with Xhol/Hind in and subcloncd into BLSK2-. (Stratagene.) Sequencing 
with forward and reverse primers confirms that the insert contains the. following 
sequence: 

5':C3m^eATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCCGAAA 

TGATTTCCCCGAAATATCTGCCATCTCAATTAGTCAGCAACCATAGTCCGG 

CCCCTAACrCCGCCCATCCCGCCCCrAACTCCGCCCAGTTCCGCCCATTCT 

CCGCCCCATXJGCTGACTAATITTTTTTATTTATGCAGAGGCCGAGGCCGCC 

TCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGG C Ti rnT GGAGGCCT 

AGGCTTTTGGAAA AAGCTT :3' (SEQIDN0:5) 

With this GAS promoter element linked to the S V40 promoter, a GAS:SEAP2 
reporter construct is next engineered. Here, the reporter molecule is a secreted 
alkaline phosphatase, or "SEAP." Clearly, however, any reporter molecule can be 
instead of SEAP, in this or in any of Ihe other Examples. Well known reporter 
molecules that can be used instead of SEAP include chloramphenicol 
acetyltransferase (CAT), lucifcrasc, alkaline phosphatase, B-galactosidase, green 
fluorescent protein (GFP). or any protein detectable by an antibody. 
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The above sequence confirmed synthetic GAS-SV40 promoter, element is 
subcloncd into the pSEAP-Promoter vector obtained from Cloniech using Hindlll and 
Xhol, effectively replacing the SV40 promoter with the amplified GAS:SV40 
promoter element, to create the GAS-SEAP veaor. However, this vector does not 
contain a neomycin resistance gene, and therefore, is not preferred for mammalian 
expression systems. 

Thus, in order to generate mammalian stable cell lines expressing the GAS- 
SEAP repoiter. the GAS-SEAP cassette is removed from the GAS-SEAP vector using 
Sail and Noil, and inser,ied into a backbone vector contauiing the neomycin resistance 
gene, such as pGFF- 1 (Clontechl. using these restriction sites in the multiple cloning 
site, to create the GAS-SEAP/Neo vector. Once this vector is transfccted into ' 
mammalian^cells. this vcctor can then be used as a reporter molecule for GAS binding 
as described in Examples 13-14. 

Other constructs can be made using the above descripdon and replacing GAS 
with a different promoter sequence. For example, construction of reporter molecules 
containing NFK-B and EGR promoter sequences are described in Examples 15 and 
16. However, many other promoters can be substituted using the protocols described 
in these Examples. For instance, SRE, IL-2. NFAT. or Osteocalcin promoters can be 
substituted, alone or in combination (e.g., GAS/NF-KB/EGR, GAS/NF-KB. II- 
2/hfFAT, or NF-KB/GAS). Similarly, other cell lines can be used to test reporter 
construct activity, such a.s HELA (epithelial), HUVEC (endothelial), Rch (BK:ell), 
Saos-2 (osteoblast), HUV AC (aonic), or Cardiomyocyte. 

Expmple 13; High-Throughput Screening Assay for T-cril Artivifv. 

The following protocol is used to assess T-cell activity by Identifying factors, 
such as growth factors and cytokines, that may proliferate or differentiate T-cells. T- 
cell activity is assessed using the GAS/SEAP/Neo construct produced in Example 12. 
Thus, factors that increase SEAP activity indicate the ability to activate the Jaks- 
STATS signal transduction pathway. The T-cell used in this assay is Jurkai T-cells 
(ATCC Accession No. TIB- 1 52). although Moh-3 cells (ATCC Accession No. CRL- 
1552) and Molt-4 cells (ATCC Accession No. CRL-1582) ceUs can also be used. 
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Jurkat T-cells are lymphoblastic CD4+ Th 1 helper cells, in order to generate 
stable cell lines, approximately 2 million Jurkat cells are transfected with the GAS- 
SEAP/neo vector using DMRIE-C (Life Technologies)(iransfeciion procedure 
described below). The transfected cells are seeded to a density of approximately 
20,000 cells per well and transfectants resistant to I mg/ml gcnticin selected. 
Resistant colonies are expanded and then tested for their response to increasing 
concentrations of interferon gamma. The dose response of a selected clone is 
demonstrated. 

Specifically, the following protocol will yield sufficient ceUs for 75 wells 
containing 200 ul of cells. Thus, it is either scaled up, or performed in multiple to • 
generate sufficient cells for multiple 96 well plates. Jurkat cells arc maintained in 
RPMl + 10% scrum with l%Pen-Strep. Combine 2.5 mis of OPTI-MEM (Life 
Technologies) with 10 ug of plasmid DNA in a T25 flask. Add 2.5 ml OPTI-MEM 
containing 50 ul of DMRIE-C and incubate at room lemperature for 15-45 mins. 

During the incubation period, count cell concentration, spin down the required 
number of cells (lO' per transfection), and resuspend in OPTI-MEM to a final 
concentration of 10' cells/ml. Then add I ml of 1 x 10' cells in OPTI-MEM to T25 
flask and incubate at 37"C for 6 hrs. After the incubation, add 10 ml of RPMI + 15% 
serum. 

The Jurkat:GAS-SEAP stable reponer lines are maintained in RPMI + 10% 
serum, I mg/ml Genticin, and 1% Pen-Strep. These cells are treated with 
supematants containing a polypepude as produced by the protocol described in 
Example II. 

On the day of treatment with the supernatant, the cells should be washed and 
ixauspcnded in fresh RPMI + 10% seium to a density of 500,000 cells per ml. The 
exact number of cells required will depend on the number of supematants being 
screened. For one 96 well plate, approximately 10 million cells (for 10 plates, 100 
million cells) are required. 

Transfer die cells to a triangular reservoir boat, in order to dispense the cells 
into a 96 well dish, using a 12 channel pipette. Usmg a 12 channel pipcue, transfer 
200 ul of cells into each well (therefore adding 100, 000 cells per well). 
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After all the plates have been seeded, 50 ul of the supcraatants are transfeircd 
directly from the 96 well plate containing the supematants into each well using a 12 
channel pipette. In addition, a dose of exogenous interferon gamma (O.l, l.0, 10 ng) 
is added to wells H9, HIO, and HI 1 to serve as additional positive controls for the 

assay. 

The 96 well dishes containing Jurkat cells treated with supematants arc placed 
in an incubator for 48 hrs (note: this lime is variable between 48-72 hrs), 35 ul 
samples from each well are then transfetred to an opaque 96 well plate using a 12 
channel pipetic. The opaque plates should be covered (using scllophene covers) and 
stored at -ICPC until SEAP assays are performed according to Example 17. The • 
plates containing ^e remain mg treiated cells are placed. at 4^ and serve as a source ^ ^ 
of material for repeating the assay on a specific well if desired. 

As a positive control, 1 00 Unit/ml interferon gamma can be used which is 
known to activate Jurkat T cells. Over 30 fold induction is typically observed in the 
positive control wells. 

The above proiocol may be used in the generation of both transient, as well as, 
stable transfected cells, which would be apparent to those of skill in the art. 

Example 14: High-Throughput Scrgcning Assav i dentifying Myeloid Activity 

The following protocol is used to assess myeloid activity by identifying 
factors, such a.s growth factors and cytokines, that may proliferate or diffcrcnlialc 
myeloid cells. Myeloid cell activity is assessed using the GAS/SEAP/Neo construct 
produced in Example 12. Thus, factors that increase SEAP activity indicate the 
ability to activate the Jaks-STATS signal transduction pathway. The myeloid cell 
used in this assay is U937, a pre-roonocytc cell line, although TF-1, HL60, or KGl 
can be used. 

To transiently iransfect U937 cells with the GAS/SEAP/Nco construct 
produced in Example 12, a DEAE-Dextran method (Kharbanda cl. al., 1994, Cell 
Growth & Differentiation, 5:259-265) is used, Rrsl, harvest 2xlOc7 U937 cells and 
wash with PBS. The U937 cells are usually grown in RPN41 1640 medium containing 
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10% hcat-iaactivaicd fetal bovine serum (FBS) supplemenied with 100 units/ml 
penicillin and 100 mg/ml streptomycin. 

Nexu suspend the cells in 1 ml of 20 mM Tris-HCl (pH 7.4) buffer containing 
0.5 mg/ml DEAE-Dcxtran, 8 ug GAS-SEAP2 plasmid DNA. 140 mM NaCI. 5 mM 
KCl, 375 uM Na2HP04.7H20, 1 mM MgCl2. and 675 uM CaCIa- Incubate at 370C 
for 45 min. 

Wash the cells with RPMI 1640 medium containing 10% FBS and then 
resuspend in 10 ml complete medium and incubate at 37^C for 36 hr. 

The GAS-SEAP/U937 srahle cells are obtained by growing the ceils in 400 
ug/ml G418. The G418-frec medium is used for routine growth but every one to cwo 
months, thecells shpuld.be.re^gro couple of passagesr 

These cells arc tested by harvesting 1x10* cells (this is enough for ten 96<well 
plates assay) and wash with PBS. Suspend the cells in 200 ml above described 
growth medium, with a final density of 5x10*^ cells/ml. Plate 200 ul cells per well in 
the 96-well plate (or IxlO' celis/well). 

Add 50 ul of Che supematani prepared by the protocol described in Example 
11. Incubate at 37<^C for 48 to 72 hr. As a positive control, 100 Unit/ml interferon 
gamma can be used which is known to activate U937 cells. Over 30 fold induction is 
typically observed in the positive control wells, SEAP assay the supernatant 
according to the protocol described in Example 17. 

Eyampte IS; Hieh-Thmughput Screening Assay I dentifying Neuronal Activity. 

When ceils undergo differentiation and proliferation, a group of genes are 
activated through many different signal transduction pathways. One of these genes, 
EGRl (early growth response gene 1), is induced in various tissues and cell types 
upon activation. The promoter of EGRl is responsible for such induction. Using the 
EGRl promoter linked to reporter molecules, activation of cells can be assessed. 

Particularly, the following protocol is used to assess neuronal activity in PC 12 
cell lines. PC 12 cells (rat phcnochromocytoma cells) are known to proliferate and/or 
differentiate by activation with a number of mitogens, such as TP A (tetradecanoyl 
phorbol acetate). NGF (nerve growth factor), and EGF (epidermal growth factor). 



